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Tm the present voluine an attempt has been made 
to set out in a systematic and concise form tlie 
priocipal diseasea of the cheat. 

The book is primarily intended for the use of 
'wtudeats, but the Author hupes that it i 
■■without ¥alue to practitioners and others who may 
desire to recall to memory the chief known facts 
about the various diseases of the thoracic v 

in order to carry out the primary intention of the 
work, and to keep it from becoming too large for its 
purpose, every effort has been wade to put the facta 
shortly and in tabular form, as well as to omit con- 
troversial matter and descriptiouB of diseases which 
are, although interesting and instructive to specia- 
lists, chiefly to be looked upon as clinical curiosities. 
For the same reasons the names of, and quotations 
from, authorities have been for the most part left 
out. The Author, however, takes this opportunity 
of acknowledging his indebtedness to the standard 
writers on chest diseases, many of whose books have 
been freely consulted. 

Objection may possibly be taken to the amount ot 
devoted to the description of the notma,l cViw* 
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From considerable experience of students, the Authov 
has found that however well they may have mas- 
tered anatomy iind physiology in the schools, the 
majority of them appear to be unable to apply their 
knowledge, in the physical examinatiou of the chests 
of patients iu the wards and out-patients' rot 
for this reason the insertion oE a retume of the chief 
points in the oonstruction and working of tho chest 
and its viscera likely to be of practical importance to 
them has been considered necessary. 

The Author desires very heartily to thank Dr 
Andrew, for his encoorugement and help as well i 
for the use of several tables drawn up by him ; Dr 
Brunton,f or permiasion to copy several tables from his 
' Pharmacology ;' Dr Tooth, for revising the chapter 
the physical examination of the chest ; and Dr 
Shore, who has not only devoted much time and 
trouble to revising and correcting the manuscript aa 
well as the proofs of the book, but has also rendered 
invaluable help by his su^estiona and criticisins. 

MrDanielsson has drawn upon wood and engraved 
with his usual skill, all of the original illustrations, 
except two or three copied by the Meiscnbaoh 
Company. The original microscopic drawings were 
done by the Author from his own preparations. 
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, DISEASES OF THE CHEST 



CHAPTER I 
THE NORMAL CHEST 

It ia highly Decc-ssarj before jjioceediug to the 
study of the Diseases of the Chest, that special 
attention should he directed to the Normal position, 
stmctore, and fanctions of the Lnn^s, Heart, and 
other thoracic viscera. It will not be out of place, 
therefore, if we devote the present chapter to recal- 
ling to the memory the most salient points in the 
anatomy and physiology of these oi^^ons. First of 
all, however, we shall find it useful to consider some- 
what at length the way in which the chest walla are 
constructed. 

The CUest or Titorax is a closed cavity which 
only indirectly comniunicatos with the external air 
by means of the trachea. Tbe cavity may he con- 
sidered to have more or less the shape of a dome, 
somewhat flattened posteriorly. The framework of 
the walls of the cavity ia formed by the ribs 
lati^rally. articulating with the dorsal spinal column 
behind, and by means of the firm but elastic carti- 
lages, with the sternum in front. The posterior 
articulations of the riba to the vertebne are arra.u.ged. 
in the following manner, in order that fhete %\ift& 
/ree movoDient. Tbe beail o£ ea«\i xv\), ■«'\\\i 



the exceptiou of the first, eleventh, and iwBi 
ribs, articulatea with the hodiea of two contiguous 
vertebrse by two sur faces, the upper one beiD] 
received into a, facet on the lower part of thi 
body of the vertebra, above, the lower one 
the facet on the upper part of the body of th< 
vertebra below, whilst a slight ridge between thi 
two surfaces is firmly fixed by nicaiis of an inter') 
articular ligament to the intervertebral disc. The 
two articulations of the head of the rib with the 
vertebrae are provided with iigauients, and posseBB- 
complete synovial membranes, so that they muflt be' 
looked upon as distinct joints. The headi 
first, eleventh, and twelfth ribs articulate only witbl 
their corresponding vertebne, and each has one 
joint only. The tubercle of each rib, with the 
exception of the eleventh and t^welfth, artienlates 
with the transverse process of its corresponding 
vertebra by means of a joint provided with a syao- 
vial membrane and strong ligaments. The eleventh' 
iitid twelfth ribs have no cos to- trans verse arfciculi 

The anterior attachments of the ribs may be thi 
briefly described (Fig. 1) : the upper seven a 
attached by means of their cartilages to the stemui 
ibe cartilage of the eighth joins the cartilage of tl 
seventh, the ninth that of the eighth, and the teni 
that of the ninth, thus sloping away from the midr 
line. The eleventh and twelfth ribs are free 
floating, and are not connected to the others. 

The coslal cartilages of the upper seven or trae 
ribs are received into corresponding depressions on 
the mai^in of the sternum, each forming a double 
joint provided with two synovial membranea, with 
the exception of the seventh cartilage, which ' ' 
only a single joint. 

The cartilages increase in length from the first 
iiAe seventh, and then diminiBh, tWt ni \.\i6 fit 
pa«j^ rer/^sliort, and frequently osBifieA \n ftve eA\A 
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THE BIBS AND STKSNUIC 



At Uie points of junction of all the cartilages of tlie 
riba from the BiTlh to tbe tenth there are, generally 
speakiiig, sTDoviaJ articulations. 

The dinsctions of tlie costal cartilages, as shown in 
! annexed diagram, should be noted. The first 




Fis. 1. — ArticalatioiiBof thestornani nith the clavicle 

■nd rib^, from the frotit. On the right of the 
middle line the anterior ligaments are shown. 
On the left side the front pitrC at the Blernuni, 
clavicle, aud costal cartilagee has been removed, 
to aboir the Hrtleulationa and Byiioviat membraneii 
tlie rib-eartilagCB «ro numbered. {Modified from 
Allen- Thomwrn.) 

descends slightly, the second is all but horiaontal, 
and fiom the third to the tenth they all aseend, ihe 
third slightly, the fourth more so, and the others 
dill more. It should also be noted that the 
stcranm itself is made up of three bones, viz. the 
-uppermost and broadest part or manubrinm, tlie 
body or middle portion, and the lowest, the xiphoid 
or eniiform caxtilage, and that these are not joined 
together by bone but by cartilage ttntiV Wle \a\\W. 
The bodr IB tbe loagest portion, and CQna\a\a «" 
severaJ aeffiacuta, united at first by cttTtiVo-ge voM 



k The 



4 THE HOKMAL CHEST 

later liy boue. This condition of the eterau^^ 
adinitB of some movement, which would hardly lie H 
the case with a rigid bone. From this cause also 
Bome of the deformities of the chest arise in 
cobblers, compositors, and the like. The upper two 
xib-cartilages articulate with the manubrium of the 
Bternum, and the seiiond to the seventh with the 
body of the bone, whilst the second fits into the car- 
tilaginous junction between them, and ai'ticulatea 
with both. At this articulation of the two portions 
of the sternum is a slight angular projectioo forward, 
much exaggerated iu some individuals, forming i 
the covered cheat the angle of Ludwiff. By the 
arrangement of the articuliitiouK of the ribs which 
has been now described, movements in two direc- 
tioiiB are permitted, viz. those of elevation or 
depression, and of rotation; the fixed point in both 
cases being the attachment by the inter-artioular 
ligament to the intervertebral disc. The first of 
these moveiiients is simple, the rib at its costo- 
transverae joint moving upwards and backwards 
or forwards and downwards. The rotatory move- 
meot takes place around an axis joining the vertebral 
and sternal ends of the bone. 

It should be remembered that the costal cartilages 
frequently ossify and become rigid in old age, ani" 
that the ensiform cartilage is ossified in the adult. 

The following landmarks are also useful:— The 
top of the sternum is on a plane with the lower 
border of the second dorsal vertebra behind, the 
ftngle of Ludwig with the lower border of the fourth, 
and the junction of the body of the atemum to 
the ensiform cartilage with the lower border of the 
eighth, dorsal vertebra. 

Opening's of the Chest.— In the skeleton, the 
npper openinff is narrow. It is bounded by the first 
dorsal vertebra behind, the upper bone of the ster- 
num in front, and the short first rib on either aide. 
The lower opening is broad; it extends from the 



eaBiform cartilage to the twelfth doi'sal vertebra. 
Tbe shape of the cheat in health may be inferred 
from the bony framework. Its an tero- posterior and 
transverse diameters increase from above downwards, 
and its shape on transverse section ia made irregular 
from the projection forwards of the spinal column 
(Fig. 2), which renders its an tero- posterior diameter 
smaller than it would otherwise be, and smaller too 
than its transverse diameter. Tbe shape of a trans- 
verse section of the chest at, the level of each dorsal 
vertebra down to the seventh ia reniform ; on some 
levels as much as a fourth or a fifth of the whole 
area being behiud a line drawn across the front of 
the body of the vertebra. 

It is necessary now to say a few words about tbe 
intercoBtal mascleB. The outer of the two layers, or 
external intercoEtals, are directed obliquely down- 
wards and forwards, being attached to the outer 
edges of the ribs. They extend from the tnuisveise 
processes behind to tbe end of tbe rib anteriorly, 
but are not found between the cartilages. They 
elevate and rotate tbe ribs. The inner layer, or 
internal intercostals, begin at the angles of tbe ribs, 
being directed from above downwards and back- 
wards from tbeir attachments at tbe inner borders 
of tbe ribs, and they extend forwards to the sternum. 
It is generally thought at the present time, that the 
intercartilaginous fibres act much in the same way as 
external intercostals, whereas the other fibres depress 
tbe ribs. It will be noticed that both behind and 
in front there is only a single layer of m.uacle between 
the ribs, whilst laterally there are two layers. 

Tbe intercostal arteries and nerves in tbeir course 
from bcbiud forwards in au interspace, lie first of 
all upon tbe external intercostals (Fig. 25) and 
then Ijetween tbe two layers of muscle beneath the 
lower border of the rib above, but a branch of 

f artery runs along the upper border of the rib 
w. 



The width of tbe intercostal spaces in the adult ii 

about three quartt^re of an inch, but may be increased 
t» one and B. quarter inches by raising the arm above 
tbe head. Tbe width is less behind and at the sides , 
than in front, and ma-y be greatly diminished i 
disposed conditions. 

The floor of the cavity of the cheat is formed h 
the mnsculo-tendinouB Diaphragm or midriff. ] 
forma a very arched parlition between the chest audi 
abdomen, particularly iivheii in a relaxed (or noiwl 
contracted) condition, allowing the abdominal orgaus " 
to encroach, as it were, upon what is usually looked 
upon as the chest, that is to say, the space enclosed 
by the ribs. The muscle arises from the ensiform 
cartilage, from the inner surfaces of the six lower 
costal cartilages, and from two tendinous arches over 
the posterior abdominal muscles (quadratus lumbo- 
rum and psoas), as well as from the bodies of the first 
three lumbarvertebrfflbjtendinous shps. ITie muB- 
cular fibres converge to a so-called central tendon, th^J 
highest part of the muscle. The muscalar sides arM 
greatly arched but become less so when the fibren 
contract, the ribs being at the same time eleratedlV 
Tbe attachment of the diaphragm behind leaves ft4 
vei'y narrow space between it and the posteri<^9 
chest wall at its lowest part. Into this narrow space,! 
as will be seen later on, the posterior inferior edge 
of the Inng is received. The highest level which 
the diaphragm reaches during ordinary expiration, 
is tbe fifth rib on tbe right side and tbe sixth rib on 
the left side ; whereas daring forced expiration it 
may reach a rib above on either side, and diiring 
inspiration it descends one or two inches. Its 
an tero- posterior inclination would be represented by , 
a line from the ensiform cartilage in front to the-. 
tenth rib behind. I 

llie intercostal muscles and the diaphragm are the J 
most importaat mascles of inspiiatioa. In eA&\\.\(x 
fc theee ahould be recollected the Ic-vatoxea c 



RESPIRATION 7 

each extending from the transverae processes of the 
TertebrsB obliquely to the rih below, Iheir direction 
being tbe same as the exterual intercoslals, and the 
subcoslals which ate fouDd internal to and in the same 
direction as tbe internal intercoatals, chieflv in the 
neigtbourhood of the angles of the riba ; tbey extend 
oTer two spacea. The triangularis sterni should 
also be mentioned ; it is continuous us it were with 
the diaphragm. 

Other muBi'les nttaeheil to the chest are important from two 
poiuta of vipw, viz. Ibat they uiHy be used in eitrnordiiiary 
iuspintury effortB, Had ulso thHt tlicy form a more or leea com- 
plete support to the iatrinsic muscles of the chest. It will he 
useful to mentiOD them in the form of a. tuble. 

.. Actinf; from the Bhanldeii, fixed by the rhomboidei 
and other muscles. 

i. Tbe pectornlia minor— Attached to the 

third, fourth, and fifth ribs, near their 

cartilages unteriorly ; 

ii. Sermtus m^ignuB — nttaclied to the Brat 

u^g-ht or nine libs extcrnnl to the pec- 

I. Acting froin the head, which is jlxed by the 
mnsclea of tbe neck and back, — the etcmo-mas- 
toid, imletii and otiicr Kternnl muscles, and the 

r. Acting from tha raioed arm, tlie ihoulders being 
5xed, — the pecloraJis major and hitisaimns dorai. 

The serratus posticus superior is prubnhly a muscle 
of ordinary inaiiiralion. 

Al s practical point it should be noted that by 
■tanding upright ntid atraiichteuing the spinal 
column the upper intcrrortal spaces are dilated, 
and ao inspiration is aided. 

J Ordinary expiration is seldotn to any extent a, 
^jnuacuLir act. Those muscles which may act then, 
and do act, energetically during forced expiration, are 
the internal intercostal and abdominal muscles aided 
by part of the triaogularis sterni and by tb« i^'jA- 

ea Jatuborum and serratus posticus viileT\Qt. 
rerjug the hoay and niuscular ivaioevjoTiV 5:i 
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.32 iB.,..3»4U 
■baa «« dkoaU cmnder «cnaidaalil 
sbotetbe ftven^ 

Ykli^ g»tUi (f tbe dwatia Torvw 
it bk; be 8, 10, or 11 nK^e^ or more, 

Tbe fnuvene diaaetar of tbe cvtvnd dait* i 
the upper ftsd lower |Mtrts wrwrorn : 

la men 9-84 in. to 10^ ia., and in « 
£N)5 in. to 9-44 in. ; vbereAs ibe antero-posteria 
diameter raries £rom 6-29 in. tn 748 id. 

Before qnitting the sobject of tbe cougtruction o 
the cheat walls it ia as well to draw attention to 
more or leaa unprotected spot in the fifth space ant 
riorlj beneath the nipple, which is covered by i 
internal intercostals. the intercostal fascia, and t 

The diameten of the boaj tkoiax in llie natDix] poutii 
■ecording la Hotden, uv u Tallowi ; 
Aotero-poiterioT — 
(I) Dppvr opening at Udc of firtt rib . 2^ incb 

i2) AC Krticiilation of the auknabriam wJUi 

bodjofiWrnnm . 4i ■ 

(3) At junction of the body with the enii- 

lUge ... 5» „ 



(Ij At upper aperture 
(SI Between second rib* 
(3) lletKran tliinl rib* 
liieroAiing up to 
f4; lUtween iifntli riba 

mill decrt-aiAng below. 
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■ CONTENTS OF THE THORAX 9 

weakest portion of the pectoralia major, and external 
oliliqiie muaclea, together with the common fiiscia 
and Hkin only. It has been properly held to be of 
great importauce in connection with the pointing 
eiterniilly at collections of pus within the pleura. 
Another unprotected spot in the chest wall is stated 
by Mr. Norman Porritt, in hia very useful Monograph 
on ' Intrathoracic Effusions,' to be in the eighth and 
'nth inters paceB a little external to the inferior angle 

the scapula. 

The upper part or apex of the dome-like cavity of 
Che thorax is closed in, it will be remembered, in the 
recent state by tbe various muscles and other struc- 
tures which go to form the neck, and which are 
eicher attached to tbe upper ribs and sternum or 
B into the cavity itself. Of these latter one is the 
;hea, which occupies the central positiou and, as it 
e, divides tbe opening into two parts. 

Having now considered at some length the forma- 
i of tbe chest and of its walls we next turn to the 
iteiits of the cavity. 

Contents of the Tborax. — On either side of 
The chest, and occupying the greater part of its area, 
is the Lnnp, covered by the serous sac of the pleura. 
Between the lungs is a space culled the mediastinum, 
in the middle of which, and occupying its greatest 
part, is tbe heart enclosed within its fibro-serous bag, 
t)»e pericardium. The ]>art behind it is called the 
posterior mediastimiiD, and the part in front the 
anterior mediastmiun, that above the pericardium 
is also sometimes called the saperior meaiastiiKiiii. 

The posterior mediaBtinnni is limited in front by 
the pericardium and tbe roots of the lungs, behind by 
the dorsal vertebrse from the fourth downwards, and 
laterally by tbe lungs and pleurse ; it contains the 
descending aorta, the vagj, azygos veins, thoracic 
duct, and lymphatic glands. 

KThe anterior mediajttinam, a. smaM Bi^B.i:.e, tias"cww j 
>re where tbe plemes come into coutajCt B.udL^iTQa&i^H 
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below. It Gontaina several small anterior 
IjnipIiatiG glands. 

The saperior mediastinam, the space 
pericardium ; the lower limit of wbich i* 
to be the plane passingtbrougb the lower 
body of the fourth dorsal behind and the junction 
tween the manuljnnm and body of the stemi 





I 



Fib. 2. — Traoaverae section through the cheat of the fcetm, on 
a lerel vith npper articulation of the eighth doraal tst- 
tebra. liDeacBoding-iuirtu; Z, veiiaazygns; 3, ocsiipbagQi; 
^vertebral canul ; 5, plaara pulmonalia ; 6, plenra costalii; 
(7) pleara pericardii; 8, eigliCh dursnl vertchra ; 9, ■Inni 
cwto-pericHnlatna pteiinc deit.; 10, ainiia coito-perioard. 
pleuno einiaCr. ; II, both luyera of tlie pericDTdiiun. . 
(Modified sligbtly from LutcUka.) ' 

froDt ; it extends to tbe upper aperture of the thoi 
\»ad coataias the tracbea., (EBop\iB.gwB, &ad iVkOi 
yuct, the tranaverae portion ol the aTcV oi " 



omfiH 



TRACHEA AND BBONGHI 11 



uiid its branches, the iunominate vein and the suj>e- 
rior caTa, the phrenic, vagua, cardiac, and left recur- 
rent laryngeal nerves, with lymphatic, and thymus 
—fluids. 

^B Trftcbea, &uii|rB< Eind Pleurce 

" The Trachea ia a tube about three quai-tera o£ an 
inch iu diaineter and four and a half inches in length. 
Above it is contiuuous with the larynx, and below it 
divides into the two bronchi, at a level of the body 
of the fifth dorsal vertebra. The tube, it should be 
remembered, is supported by about eighteen cartila- 
ginous rings, incomplete behind, which keep it open 
under variations of pressure. A fibrous membrane 
encloses the rings, and two layers of unstriped muBcle, 
transverse and longitudinal, supply their place within 
the membrane Iwhind. The mucous membrane 
is remarkable for the great amount of elastic tissue 
which it. contains, and for a thick stratified epithelium, 
of which the upper layer is columnar and ciliated, 
laid down upon a basement membrane of considerable 
toughness. A certain amount of areolar tiesue forms 
a scanty submucosa, separated from the mucosa by a 
longitudinal layer of elastic tissue. Within this coat 
are contained the mucous glands. 

Of the two main bronchi, the right is somewhat 
shorter, wider, and more horizontal than the left. Fn 
structure the bronchi resemble the trachea. The 
cartilages of the main bronchi are imperfect rings 
behind as in the trachea, but when by dividing 
dichotomoualy the bronchi become smaller and intra- 
pulmonary, the cartilages are irregularly disposed in 
plates around the tubes, and not in rings, so that no 
part ia flattened as in the trachea and extrapulmo- 
nary bronchi. The extra- pulmonary bronchi branch 
dichotomoualy into fiuerand finer aubdmBion«,'>K\a.<^ 
4o not aaaatomose until the terminai \n:oach\ »m 

t^miebiolea are reached, and whicli open mlo a^'seria- 
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^H or air pB.BaageH beset with sacculations, and tenniua- 

^B ting in infundibula or blind terminal tubea with. 

^U vesicles. The terminal bronchiole is about 

^U twenty-fifth of an inch in diameter, cartilage ia not 

^H found in their walle, neither &ve the mucous glanda. 

^H present beyond this point of the air tube. In structure' 

^1 tlie intra-pulmonary broncbi are a^kin to the trachea*! 

^B They poesess a, mucous niembraue, becoming thinner- 

^H and thinner towards the terminal subdiTision, ajid ft. 

^M complete musculur coat, traceable into the Bmallest; 

^F bronchi. Of the mucous membrane in tbe medium' 

sized bronchi the epithelial cells, 

accompanying figure, ore arranged in three layers.: 

Tbe more superficial, columnar and ciliated, th^!] 

next transitional, and the deepest fiatt.ened. These 

layers are placed upon a structureless, homogeneous, 

hyaline basement membrane, which Hamilton looks 

upon as important in imparting "the superficial 

character to the catarrhal afEections of the bronchi." 

^L Next to the basement membrane comes tbe 

^M fibrous layer containing many elastic fibres, generall/l 

^P longitudinal, and a branching network of lymphati!« 

" vessels and spaces, after this the layer of unstripeAJ 

muscle. Outside the muscle is another fibrous layf 

or advontitia, chiefly of fibrous tissue, but with son 

elastic fibres. This fibrous coat is continuous with tl 

cunneetive tissue sun-ounding the pulmonary arterieai 

and also, according to Hamilton, with the intei 

lobular fibrous septa, which latter fact he consider ^ 

important as explaining the formation of brunchiec> 

tases in old-standing eases of bronchitis. In the outer 

coat carbon particles often form a natural injecting 

material for the lymphatic spaces. Other particles 

1 are continuous with those spaces around the pulmo 

V nary artery, iu the interlobular septa, then with thf 

liymphatics in tbe deep layer of the pleura, and , 

vith the bronchial glands at tbe base of the lung. 

Tabes beyond one twenty -&tt\i ot a.Ti \"Qft\i. \q 4i 

' ter ebieAy conaiat of an externaX &ViTo-e\a.'4\;vii'W-; 
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and tuLintertial muscular layer lined witb short cili- 
ated ccUa. These cells, whose cilia, are said to move 
in an outward direction, give place to cubical epithe- 
lial cells when the in inute tubes become sacculated to 




t 

^■tom air- vesicles. The presence of unslripcd muscle 
^H^roughout the whole of the hronchinl sjate\ao^\.\A.««i 
^K to be Bpeci&ily noted, as well aa the Te&i'a.\Hiij\>\ 
^■kd^ membmae upon which th.e e^pittieWTOa \a 



o. 3. — Section of Immaa broschns. □, lodicHteB 
tlio mucus precipitated upon aarface; i, ciliated 
columnHT epithelial cella; between b and c tbc 
transitioiml layer ; o, deep germinul Inyer of eella 
(Debove's laembrane) j li, elastic basement mem- 
brane; e, inner fibrous coiit;_^ rauscalsris; g, 
outer flbroos cost, witb h, lymph'adeiiiiid tissue in 
it, tnd pigment granules. (After D. J. Hamilton.) 
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down. Tbe mncons membrane is also provided with 
a considerable amount of adenoid or Irmpbatic tissue, 
and with tnbnlar mneous glands, as welt &a with 
copious btood- and peribronchial Ijmphatic-ressels, 




— DlftgruD of th-B paaition of tlie lungs and 
heart with relation to the chest wall. Pront 
view. Tlic iliitk interrupted lines represent the 
buuntinry of tlie lungs, with their hrnnchi on 
either aide in Taint dotted lines. Tiie heart and 
vesaels ore dolled in by thicker dots. The plenrn 
extend more anteriorly to the lung-line, mcetinf; 
behind tlie bod; of the atemuin. 

The Lnn^B, one on either side, are attached as ■ 

were to the main bronchi (Kgs. 4 and S). Althoug 

llii.-y differ slightly from one another in form, ea^ 

nmy be itaid to be shaped BOmewhiit like half of - 

biiccted cone, witb the cut surfaceB facing one anotha 

F iTbe basu is excavated and rests upon the diaphngi 

I Ikod itM /roaterior border extend bIowbt t^ia.n <^e wa.1 

tifor, being roci'ived into tho Bomevi\ia.V. i 
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interval, to which attention has already been drawn, 
between the ribs and the arch of the diaphragm 
behind, and to the outer side. The outer surface is 
tjiToad and convex, and estends from the posterior 




Fia. S. — Digram to Tspreaent the relation of the 
InngB to the clieat wall. Back view. Tbe 

inLerrupted black lines roprasent the limits of tile 
lungs. The (iluura must be bupposed to extend 
further ilowii wards. 

the anterior border. The inner surface is concave 

partially covers the pericardium. 
The apex of the lung is blunt, and it extends about 
an inch aud a half above the first rib. The posterior 
border is thin, and is received into the interval 
between the ribs and the spinal column. The ante- 
rior border, much shorter than the posterior, is also 
thin, and in part overlaps the pericardium. The 
brODubt and vessels which form tbe to<:i\. eu^t «'U&^ 
&t tbeinaer side less than tali way io-s-a, Mi-i. 
•what more posteriorly than antexioicVj . 



g|r. 
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, Each lung is divided into lobes, the rigbt ii 
and tbe left ioto two, by ineaas of fissures, 
fitisures estend iu the right lung as follows, 
superior fissure ruua from somewhat above tbe middl 
of tbe external surface of tbe lung to tbe root, til 
iuferior from very nearlv tbe bottom of tbe same sug 
fate to the root ; between these two fissures is include 
tbe uutallest or middle lobe. In the left lung t 
fissure passes upwards and inwards towards tlie ru 
from the external surface, and separates the upper oi, 
smaller from the lower almost quadrilateral lobe. 

The left lung is deeply notched anteriorly, wbti 
the heart and pericardium are situated, and so diSelJ 
from the right in this respect as well aa in havis 
oiily two lobes; it is also somewhat narrower bi 
longer than the right, because of the position of Uv 
heart on the left aide and tbe liver on the right sidf 
the diaphragm in conaequence rises slightly higl 
on tbe rigbt side than on the other. 

DivisioiiB of the bronchi, with respect to the luiq 
take place thus ; The undivided portion of the rig* 
bronchus measures about an inch in length, gii 
off a branch to the upper lobe which soon divit 
into two; slightly lower down it gives ofE 
branch to the middle lobe, whilst the remainder 
the tube passes to the lower lobe, where it 
breaks up. The last bianch is in tbe moat i 
line with the trachea, and is in fact its continuatioi 
The left bronchus may be said to divide into 

f)arta, one to the upper, and the other to the lo 
obe. one being scarcely more a continuation of 
trachea than the other. 

Appearance in health— When the cheat is o] 
tbe lungs appear to occupy only a third or less 
the space within, Thia ia due to their collaj 
which ariaea from their elasticity.* They vary i 

' Tbe elnaticitj of the luDgn, na OBtimated by tjing; into fl 

ueA(m jr tubein coiiaectioa with a wstct ia«.n(ivaeUT ii.n&.*Awn 

pmiag tbe liiontr, is 0(j ual to a column o( b\id\ii tioTca itu^w 
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colour from a light reddish piuk to a, dark red, being 
grey in adult life, spotted or mottled from pigmenta- 
tion. The tissue is soft and spongy, crepitating 
on cutting or on squeeKing, and floating in water. 
The right lung weighs twenty-two ounces, whereas 
the left lung weighs only twenty ounces. 

Tlie Pleurae forui the semus investment of the 
lungs, Eacli pleura is quite independent of the 
other, and consists of a itlosed sac, the opposed 
surfaces of which are practically in contact. Each 
sac may l)e described as consisting of two layers, 
namely a parietal layer, which externally is adherent 
to the chest wall and forma its inner lining, and below 
is adherent, to and lines the upper part of the corre- 
sponding half of the diaphragm, and a visceral layer 
which is reflected over and in adherent by its internal 
surface to the corresponding lung, a small amount 
of snbpleiiral connective tissue only intervening. 
Above and below the root of either lung the parietal 
and visceral pleurte are in contact, and the portion 
below passing downwards to the diaphragm as a 
double layer is Gometimes called the ligamentmn 
latum pulmonis. 

M Extent of the Plenra. — The limits of the pleura 

^^ttuy be mapped out as follows : 

^VB. In 



[. In the vertebral line — 

On the right side. On tlia left side. 

Tile loweet limit renchcs the Do. 

twelfth rib at its iiinctioD 
with the twelfth dorsal 
vertebra. 
I. In ths mid-aiOlarj line — it reDches 

The lower edge of ninth The lower edge of 
rib. tenthiib. 



vater. The eliutic temion of the thoraoio wnli, tu Doaglas 
Powell pointa out, mnit be equal nnd apposite tn this, and roust 
have a constant tendency to expand the liingn, except wbaa 
the thoracic parietca are fixed and inelastic. \t l.^^tl W ^.r&e 'One 
Ibvtched eoiidltion of the chest walla aliouH 'W mGTea^Ki'w 



IE 



i 



18 TUB NOSHAL CHEST 

c. In front— it reiuiliea 

I'lie Etiventli ccigtal curtllngs Bntlier behitr U 

nt iba junctiun with rib. junetitHi of I 

Boventli lib u 

its UHrtilsge. 

The pleural sacs are m contact ia the mid-sters 

llae behind the eecosd bone of the sternum ; belo 

this they diverge, the left shelving off suddenly 

the right continuing in the same line for some dv 

tance. It is a. matter of importance to remembc 

that the extent of the pleura foiwa.rda and dowa 

wards is grenter than that of its corresponding lunz 

except possibly after the deepest possible inspirft 

Pleural finid. — In health there is a small quantit 
(2 to dl fluid drachms) of a serous fluid within eat 
pleural sac to lubricate the surface, so as to alloi 
free movement of one surface upon the other, Th 
fluid is alkaline in reaction, of sp. ^. 1012 — 102( 
and coDtaias one or more proteids (serum-albumi 
and paraglobulin) besides fibrinogen, as well i 
chlorides, phosphates, and carbonate of sodium, ai 
possibly a small quantity of glucose. It is not, aa 
rule, spontaneously coagulable. 

The roots of the lungs consist of a bronchus, i 
branches of the pulmonary and bronchial vessel 
nerves, lymphatics, and glands, &c., enclosed i 
areolar tissue and covered by the pleura. Tl 
superior vena, cava lies in front of the root of tl 
right lung, and the root of left lung passes in froi 
of the descending aorta,. The pulmonary plexUM 
of nerves lie one in front and the other, the larg« 
behind the root. The phrenic nerve is in front, M 
the vagus behind. The relation of the etmctun 
in each root is as follows : — From before backward 
branches of the pulmonary veins, next of the pu 
monary artery, and posteriorly the bronchus with i 
vessels, nerves, and lympbaticB. On \;\ie t\%\A tit 
the bronchus is above, and on tbe YcKs\4«\iA« 
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the corresponding branch of the pulmonary artery, 
but the pulmonary veins are lowest in each case. 

Minute straotore of the Inngs.^ — The whole lung 
is made up of lobules, which are the saceulatetl ter- 
minations of the ultimate bronchial tubes and infun- 
dibula, which have been previously mentioned. When 
the Bmall tube opens into an infundibular passage, 
that ia to say the part which is sacculated, tlie lining 
of fine cubical or small columnar ciliated cells is 
replaced by flattened epithelium, but here and there 
iQ the pounched-out air-vesicles there are found 
groups of small cells which repreeent these columnar 
cells. The walls of the aii-saes are formed of rudi- 
mentaiy areolar tissue suppoited by some elastic 
iind muscle -fibres. 

The blood-sapply of the air-tubes and lungs. — The 
iracbea is supplied with blood fri'm the inferior 
thyroid artery, which forms a plesus of capillaries 
from which the Mood is collected into the thyroid 
veins. The broQchi are supplied with blood by the 
bronchial arteries, eicept near the alveoh, where pul- 
monary branches give oft some small offshoots for 
their supply. The meshwork of the capillaries in 
the raucous coat is tine ; it is not so fine iu the out- 
aide of the muscular coat. Tbe distribution of the 
pulmonary artery, as it brings tlje venous blood to 
the alveoli to be aerated by contact with the alveolar 
^ir, is very important. The first branch to each lung 
follows in its divisions those of the corresponding 
bronchus, eicept that towards the alveoli the arterial 
branches divide more frequently. The main pecu- 
liarity about the manner of distribution of eaeh 
main subdivision is that its branches do not aOEB- 
tomoBO eitber a^niong themselves or with tbe neigh- 
bouring vessels. The terminal branch to an alveolus 
lies between it and its contiguous alveolus, and runs 
round ila broadest part, and from it arises ■a. ivMto'^- , 
meabed eapJJl&tj system covering tlie"n\io\eo\')e'A'o»»j 
being separated from the interior by a Kin%\e "Vvjw 



THE NORMAL CHEST 



OmM 



I 



of fiat cells only. From this capillary inesliir( 
arise tbe radicles of the pulmonary veins. It shoi 
be remembered that the bronchial vessels supply tbe 
lung-substance, forming capillary pleiuaea not only- 
on the bronchial tubes and in the coats of the arteries, 
but also in the interlobular connective tissue and 
upon the surface of the lung. Part of the Mood 
from the bronchial arteries enters the pulmonary 
system ; the remainder is collected into the right and 
left bronchial veins, which discharge themselves into 
the azygOB veins. It is doubtful whether part of 
the smaller radicles of the bronchial vein do 
enter tbe corresponding pulmonary veins. 
bronchial arteries supply the bronchial glands. 

It is interesting to note that the tracheal 
bronchial arterial supply, although connected, 
quite independent. It is also important to recol 
that the bronchial circulation is really part of tl 
systemic, and not of the pulmonary circulation. 

The nerve-supply of the lungs and air passages is 
practically similar. It is derived from the vagus and 
Bynipathetio, and their branches ; the superior laryn- 
geal nerve being supplied to the laryngeal mucous 
membrane, the inferior laryngeal, the sympathetic 
and branches of the vagus trunk to the trachea, and 
the anterior and posterior pulmonary pleius, made 
up of the branches of the vagi and sympathetift 
nerves to the bronchi and lungs. 

The lymphatic Byatem of the lungs begins in 
alveoli, in the walls of which are stomata opening 
into the alveolar lymph lacunse. These lacunte are 
tbe begianings of the lymphatic vessels surround- 
ing the pulmonary blood-vessels, the so-called peii- 
TUOUlar lymphatics ; they anastomose with the 
system of lymphatics around the bronchi, the p 
bronchial. The superficial lymphatics of the 1 
" ■ ■ .^ 1 ' ■ 
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into a system of aubpleuru lymphat 
■aires. Ai/of these lyi: ' ' '" 

'intrde tbe bronchial gla 



fith valres. Ai/of these lymph vesBeVauUmwAj^'jT 
'landa. TJ«ec\, ctnaMmxi 
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tion thus exists between the iDteriorof the alreoli, 
the lyinphatio syrtera, and the bronchial glands, and 
in this way is explained the implication of those 
glands when the alveoli contain morbid material. 
There is much lymphoid tissue, in the muuous mem- 
brane of the larynx and bronchi especially ; smaller 
collections are scattered about the atyeoli of the lung, 
near the smaller bronchi, and around the pulmonary 
veasela and underneath the pleura. These collections 
of lymphatic tissue probably play an important rdle 
in tie pathology of true tubercle. 

The movements of respiration,--The respiratory 
action of the ribs ha,a been already mentioned, but 
it is neecBsary now to return to the subject, for 
unless the natural action of the chest be understood 
in its entirety, abnormal performance of the various 
factors concerned cannot be gauged even if noticed. 
Inspiration, or the taking in of air, let it be remem- 
bered, is a muscular act, generally automatic, but 
capable of being influenced reflexly, aa well as by the 
will — is usually performed by the diaphragm, 
assisted by the lower intercostal muscles. This is 
the case with men. Witb women it is somewhat 
different ; their upper iutercostal muscles always take 
a prominent part in the jiroceas. Thus we have two 
types of respiration, the farmer costo-abdominal or 
inferior costal, and the latter costal or anperior 
COSt&l. In infants, the diaphragm acting almost 
alone, constitutes the abdominal type. As we have 
before indicated, an increase in the area of the 
chest when all the muBCIes act takes place in all the 
diameters of the cavity, viz. in the an tero- posterior, 
by the elevation and straightening of the aternnm ; 
in the transverse by the elevation and rotation of the 
ribs; in the lateral diameter by the opening out of 
the angle of the rib and its cartilage, and in the 
vi-rtical by the descent of the diaphragm. 
Expiration, which follows the msTpwatioii 'sSflaw 
^H^ interral, is, as a rule, not a niuacvi\a,T 
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due to the elastic recoil of the cbest wall aud luDga. 
Wben expiration is obstructed, the muacles of expi- 
ration and of extraordinary expiration are called into 
action, and wben acting- strongly are found to be even 
more powei'ful than those of inspiration. 

Follovring expiration is a slight pause. Expiration 
is longer than inspiration as S to 6. There should, 
be 16 to 18 complete respirations a minute, but ths 
number varies a little at different ages. 

The lung in a healthy condition follows every 
moTemeut of the cheat walls. Tbe upper part 
appears to move tbe least. The expansion of the 
lung takes place in two directions, from above down- 
wards and from behind forwards ; the fixed points in 
tbe two movements are at the apex and a point on 
the posterior snrface of the lung respectively. If 
the pleural cavity be perforated from within or fro 
without the lung collapses. If a part of the lui 
refuses to expand and aid respiration, there may ' 
coi-responding depression of the cheat wall. 

Action of the lungs in hoalth.~The object 
respiration may be said to be twofold, viz to oxy^ 
nate the venous blood and to eliminate from it varioi 
effete substances, of which the chief and moi 
important is carbonic acid gas. It is hardly neceB-< 
sary to do more than mention that these two objecUtJ 
are attained by gaseous diffusion, the air within tl 
lungs being renewed by tbe alternate enlargemt 
and contraction of the cheat in inspiration and e 
ration. As the lungs follow the movements of 
cbest wall aud expand, tbey draw in fresh air throuj 
the trachea, and again by contraction expel a certa 
amount of already vitiated air, the different 
between the oxygen percentage of the expelled froi ._ 
that of the inspired air in average ordinary respira- 
tion being nearly 5, and of the carbonic percentsge 
L of the expired over the inspired air being about 4i, 
Now, tbe inspirations of eacli individual nndi 
'dina.rjr circumstances in healtb ate "ptwAX 
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constant aa regards number and depth, and ws must 
therefore suppose that in health the total quantity 
of oxygen required for tlie due performance of all 
the bodily functions in a given time is obtained by 
a certain number of inspirations of a given depth — 
and the same applies to the carbonic acid got rid of 
by expiration. So that whatever respirations lose 
in depth they gain in number, and vice versd. 

The regulation in tbe number and depth of the 
inspirations depends upon the influence of the 
nervous system, and especially upon the regular as 
vrellas sufficient stimulation of the respiratory centre 
in the medulla, the so-called nceiid vital of physio- 
logists, which corresponds in position with the vagus 
nuclei. 

The stimulus which excites the respiratoi'y centre 
proper and the subsidiary centres in the spinal cord, 
if they exist, to action, is the blood which circu- 
lates through them. This statement accepts with- 
out discusiiiou the belief in the automatic actiou of 
the respiratory centres, for it appears to be based 
upon sufB.cieut experimental evidence. But if the 
centres be automatic there ia also abundant proof 
that the medullary centre at all events is capable of 
being influenced by afferent impulses conducted to 
it by the vagus nerves, especially by those fibres 
which are distributed to the lung tissue, and the 
influence is shared to some extent by afferent im- 
pulses conveyed by other nerves. 

The terminal filaments of the vagi in the lungs 
are stimulated either by the blood in the puireonar^ 
capillaries or by the gases of tho pulmonary alveoli. 
or by both, 

It has been demonstrated by experiment that the 
quality of tbe blood which stimuhites the medullary 
centre to action is its venosity, H,nd also that it is the 
reduction of tbe oxygen of llie blood below a certain 
standard which is effectual, and not t\ie \>Tefteiite m 
^tofao oieess o£ tai-bonfc acid ga«. As Vwb^ aa \Jii! 
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oxjgen is maintained at a certain standard tbe 
centre is not stimulated, and no muscular effort of 
inspiration occurs, and so if the inspirations are 
deeper than normal tbey become less frequent, 
simply Isecause more oxygen having been inhaled 
and laken in by the blood, a longer time elapsefll 
before enough of the oxygen is used up by th». 
tissues to produce a reduction of its amount in the 
blood circulating in the medulUi to what may b«' 
called the stimulation point. But as soon as thiti 
stimulation poiut is reached, the medullary centra 
not only sends out impulses of its own accord as it 
were, but it also energetically responds to afEerent 
impulses. ' 

A prolonged interval between two inspiration* 
caused by an excess of oxygen in the blood is know4 
as apncea. The condition should not be coufounded^ 
with asphyxia, to which the term is sometime^ 
applied by medical jurists. 

The respiratory centre, however, is apparently not 
inspiratory only in function. It is also expiratory 
in part, and from it are sent out, under ceiiain con- 
ditions, efferent impulses which stimulate the expi. 
ratory muscles to contraction. In consideration ' 
the respiratory movements, both in health and i 
ease, this double action of the centres must not 
disregarded. Tbe reflex, as opposed to the auti 
function of the expiratory part of the centre, too, 
much more marked than that of the inspiratory pa 

Taking this in conjunction with the fact that 
many of what are known as special reaplratoi^ 
aots, such as coughing, sneezing, and the like, aHr 
essentially expiratory in production, it is of evidi 
importance. 

Just in the same way as there are nerves, muib 
,8 the vagus, ^bich when stimulated canse the in- 
spirations to be more rapid and shallower, and goaUy 
[ to cease in inspiration, so there ate others which ppor, 
Vace the opposite effect, stimuVatioTi ol -w'\i\^ ■ " "" 
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the rsBpirations to be deep aad slow, and, if the 
stimulus is prolonged, to cease in expiration ; such 
nerves are the nasal branches of the fifth, the supe- 
rior and inferior laryngeal, and the cutaneous nerves 
of the bveaat and body. 

It has been demonstrated by esperiment, how- 
ever, that the nerves which, as a rale, on stimulation 
produce slowing of respiration may sometimes pro- 
duce quickening and the reveree. This anomaly ia 
explained by the aaaumption that different degrees 
of stimulation of the same nerve may produce the 
opposite effect, or that the same degree of stimula- 
tion may produce the opposite effect according to 
the different condition, as regards irritability, of the 
iierre and of the centre. 

Although the physiology of the medullary centre 
and of the nerves connected with it is not completely 
understood, yet the foregoing conai derations enable 
U8 to indicate certain ways in which drugs may act 
in controlling respiratory actions of an abnormal 
character. Of these drugs we shall mention the 
several classes when treating of these abnormal 
actions in the next chapter. 

Of the respiratory centre itself, however, we may 
here mention that its actiylty is : — 

i. Increased by heat, the respirations being quicker 
and deeper. By strychnine, ammonia, atropine, 
duboiBine, brucine, thebaine, apomorphine, 
emetine, members of the digitalis order, and 
salts of zinc and copper, 
. Finst excited and then depressed by caffeine, 
colchicine, nicotine, quinine, and saponine. 
toi. Diminished by cold, the respirations becoming 
slow and shallow. By chloral, chloroform, 
ether, alcohol, opium, physostigmine, musca- 
rine, gelsemine, aconite, and veratrine in large 
dosee. 
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THE NOEMAL CHEST 



Tbe Heart and Pericardium 

The heart, enclosed ifitliin tlie bag of the I 
oardiom, occupies a conaiderable portion of the s 
between the lungs. It is placed in the middle n 
astinum, encroaching somewhat on the left 1 
Its position on transverse Bection is shown i 
"I, and in relation to the chest wall in Fig. 4. 

The peri cardinm on examination is seen i 
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Fio.6. — The heart within the opened periOBrdium lying 
upon the diaphragm, a, Ri|;ht ventricle j 
Borta; c, pulroonary artery; rf, veua cavil supe- 
rior; K, left niirk'lej /. riglit Hnricle j J. Hi- 
phragDi ; k, cut pericardium. Front view. (After 
Bourgprj.) 



more or less conical Bbroua bag, from which ( _ 

" ■ J great vessela, vh. the aorta and its branchM, 

superior vena cava, and tbe puVmtj'Qa.rj f «ftti^ 
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Below it is adherent to the centjal l^ndou and 
adjacent parts of the diapbragm. On opening the 
pericardium the interior is found to be lined with 
serous meiubrane, the viaceral lajer of whieh forms 
a covering for the heart. In the serous eac there is 
in health a small amount, a drachm or so, of a serous 
fluid to keep it moist aod to moderate friction. 

The fibrous pericardium is continued along the 
great Tessels for some dist.aoce. being continuous 
with their external coats ; the aeroas layer internally 
also covers the great veBsels to a greater or less 
extent and encloses tho aorta and pulmonary artery 



The heart fmd its cavities.— It is scarcely i 
sary to do more than mention a few of the v! 
anatomical ;point8 in connection with the heart. It 
is free within the sac of tbe pericardium, its only 
mooriugs being the attachment of the latter to the 
great vessels. It lies with its broadest part or base 
upwards, baokwarda, and towards the right, whilst 
its blunt apex is directed downwards, outwards, and 
towards the left, striking against the chest wall 
during life in the left fifth intercostal space, three 
and a quarter inches from the middle of the sternum 
bone. The posterior level ia from the fifth to the 
eighth dorsal vertebra. Tbe heart is thus seen to 
occupy the space behind tha sternum and costal car- 
tilage, but is more to tbe left than to the right. The 
anterior interventricular furrow divides the heart 
into two unequal portions, of which the larger is to 
the right and consistB of the right ventricle, whereas 
the posterior furrow is more to the right than to the 
left band. Into the formation of the apex the left 
ventricle alone enters. There is a deep anriculo- 
ventricular or transverse furrow. Within these 
furrows the coronary arteries are situated. 

Of the four cavities of tb<i heart tho following are 
^^lie chief anatomical features. I 

^tAfi* Anricle.—Ie thiu walled, (iu(LaT\\a.\exKi. "n 
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shape, smooth internally, except in the right aori! 
cular appendix, which projects to the left from 
anterior and upper angle, where it ia ridged » 
miisculi pectinati. It preeents at the posterior angle* 
the openings of vente cavae (Inferior and superiory] 
and besides at the anterior and under part of the 
ciivity, the right auriculo-Tentricular opening, whicli 
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Fio. 7.— The heart as seen from theRront. a. Rii^lit 

ventricle ; b, left veiitriclc ; c, right auricle ; 
d. left auricle ; f, pulmoDftrj artery j f, Borla. 
(Daltnn.) 

ia oval and large, admitting three fingers. Numerou» 
veins, of which the right coronary ia the most im* 
portant, enter this chamber. This vein, at its ter- 
nunation, is dilated into the coronary sinus, and its' 
entrance into the auricle is guarded hy a Tal»e. 

Alrtit Ventricle. — The walls of the right ven- 
tricle are thicker than thoae of the right auricle, and, 
its cavity ia lai^er. It forma the chief part of the ante* 
rior aspect of the heart, and a small part of the poata^ 
rior. It does not enter into the formation of the apeL 
2'Jie left angle of the base or upper ■pa.tt ot ftiB \ 
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tricie, or conuB arteriosus, is conlinued into tlie 
pulmonary artery, the entrunce of which is guarded 
by the right semiluDar va-lves. More to the right, 
' I the auriculo- ventricular orifice with its tricnBpid 
live. The interior of the cavity is rough in conse- 
oence of the irregular projections of the muscular 
iBBue covered by endocardium forming the so-called 
iolumTKB earnew. To some of the eolumuEe carnefe 







Fib. 8.— The heart as eeeu from beltiud. a. Right 

ventricloi b, left veatriclej c, rigliC uuride; 
d, left auricle. (Dalton.) 

attached tendinous cords {chorda tendineai) con- 
lected with the edges and tips of the segments of 
he tricuspid valve. 

Keft Anrlole* — This cavity is situated at the 
bnck part of the left side of the base of heart. As 
Been from behind, it is quadrilateral in shape, and 
has in front its appendix, which ia more curved, 
longer, narrower, and less rough internally than its 
appendix on the right side. The interior of the 
pKnly ia smooth. There are the ioui nom-'JaiV^vsNsx 
of the piiImona,ry veins lieHmd, Vkq oi^ ^a*3B 
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aide. The opening into the left ventricle is situated 
in the lower and front part of the auricle ; it is oval 
in shape, aDdslightly smaller than the corresponding 
orifico on the right si^e. It is guarded by the 
mitral or bicuspid valve. 

Keft Ventricle. — The left is longer and narrower 
tban the right ventricle, aa it forms the whole of the 
apex of tbe heart. Itn cavity, as seen on transversa 
section, is more or less oval in shape. The interna^ 
surface preaeuts very numerous and cloBely-reticn- 
lated columnra cameEB, smaller than in the right- 
ventricle. Tlie two orifices into the ventricle, via. 
the mitral and aortic, are dose together at the base, 
and are situated, the former to tbe left and behind, . 
tbe latter to the right and in front. The aortic 
orifice is circular in shape, and is protected by semi- 
lunar valves similar to, but stronger than, the puU 
mooary valves. 

Of the cavities of the heart tbe ventricles have 
very much the same capacity during life. ThB 
capacity of the auricles is less than that of the veQ> 
tricles ; of the two the right ia rather more capacious 
tban the left. 

The walls oE the left ventricle are two to three 
times as tbick as those of the right— those of thi 
auricles are much thinner. 

IThewbole of the interior of tbe heart is lined witi 
endocardium, consisting of connective tissue with 
elastic and some plain muscular fibres, covered witll 
endothelium. 
The tricuspid valve is formed of three large a 
three smaller triangular cusps, made up chiefly c 
fibrous tissue, covered by two layers of endocardium' 
the bases of the cusps are attached to the t«ndinoiii 
ring of the orifice ; the free edges are attached looselj 
to the interior of the ventricle by thecbordse tendineta 
The mitral valve ia similarly constructed, but hai 
vo Jorge and two small cuapa, inatead ol tttaft af ' 
9 otber vulre. 
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Tbe semilunai- valves on either aide eonaiat of 
Ihree semiliiQar pouchee, like watch-pockets, made 
up of fibrous tissue covered hy eodocardium oa oue 
side and by the inner coat of the artery on the 
other. These pouches are attached by their outer 
and convex border to the wall of the artery, whilst 
their inner border is free in the interior of the vessel. 
In the centre oF eacbint its free edge, is a small fibrous 
nodule or corpus arautii. 

PoBition of the Longs and Heart with respect to 
the Chest Wall 
Longs: 

A. The right long. — 
i. Tbe npper lobe in the front of the chest 

reaches down to tbe fourth or fifth rib ; 
laterally to tbe fourth, and behind to 
the spine of tbe scapula, 
ii. The lower lobe behind lies between the 
B|>ine of tbe scapula and the tenth rib, 
and between the eighth and tenth ribs 
at the side. 
iii. The middle lob« at the side extends be- 
tween the fourth and sixth ribs and in 
front of tbe lower margin oE the lungs. 

B. The left lung.— 
i. Tbe npper lobe in front extends to tbe 

sisth rib iu tbe nipple line, and at the 
side to the fourth or fifth rib. 
ii. The lower lobe behind extonds from the 
spiue of the scapula to the base, and in 
front and at tbe sides occupies tbe space 
below the upper lobe to the level of tbe 
ei^'btb rib. 
c. The heart.— 

Tbe apex-beat is situated two inches below 
tl«; left uipple and an inch to fce atfeviiA 




— Diagram of the chest with the Inugs in sitn, 

ahowing the divisions into lobes (right side, 1, 2, 

and 3; lefl, 1 end 2), with tbe pasition of Uie 

diviaioDB with rospect to tho cheat wall. The 

limits of the lungi do not of connc repment 

thoBG o( the pleura. In the diagram, the shading 

ought to indicate that tiic anterior surface of the 

Innga is rounded and not flat. Front view. (ift«r 

Bourgory.) 

The right auricle lies bBhiod tbe Btemi 

ends of the third, fourth, and fifth cost^ 

cartilages and their interspaces, and the 

edg'e of the sternum, on the right side, 

Tbe right ventricle eiteaia ho^a Ilia thi 

to the aixth uartilage ou \ke \eiV wia. 
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The left auricle estenda from the lower 
border of the secund left cartilnge to the 
upper border of the sternal end of the 




fia. 10. — Diagram of the Innga within the plenrie, from 
bfthind. On each sirle tlie riba are numbered, in tbo 
middle line the poBition of tbe tenth and twoll'th ver- 
tebra) is mdicnt«d. A curved line sepflrntos the upper 
(1) from the lowest (3) loba of the riglit Inn^. and a 
Bimilar tine separates the upper (1) (rum Che lower (2) 
lobes of left luog. (Modiiied from Bourgerj.) 

Theanricnlo-Tentricular snlcns corresponds 

with an oblique line from the sternal end 
of the sixth right costal cartilage to the 
third left costal cartilage, 
Of tbe valvus of the heart. — 






The auricolo-ventricular valves lie a little 

to the left of the sulcus, the right are be- 
hind the steraum opposite the fourth 
space, and the left behiad the left half of 
the sternuoi at the level of the fourth 
cartilage. 
The pulmonary valves lie behind the leRj 
of the sternum and the third left costal 
cartilage,the vessel exteu ding to the second 
cartilage. 
The aortic valves lie behind left half of the 
sternum, slightly lower than the pulmo- 
nary, opposite the lower part of the third 
costal cartilage and interspace. 
Movements of tlis XCeart,— The exact move- 
menta which the human heart executes are chiefly 
inferred from observation of the bearts of other 
mammaliana. The only other clue which we have 
to these movements is obtained from the examination 
of the apex-beat or impulse of the heart against the 
chest wall. The impulse is due to the contraction 
or tyitole of the heart. The contraction begins in 
the auricles, which are filled with blood, at the 
entrance of the great veina into them, and thi 
spreads downwards to the auriculo- ventricular oi 
fices J the contraction of the ventricles follon 
the auriculo- ventricular valves being closed ai 
the semilunars being open. The contraction of thfl 
auricles by dischargiug with considerable foiw 
their contents into the already nearly filled ventriclt 
completes the distention or diastole of the latter lu 
probably stimulates their contraction. This systoli 
of the ventricles dischai^es the blood in a forcibll 
stream into the large arteries and distends thm 
This, it will be recollected, causes the pulse * 
occurs practically at the same time as the apez- 
ju>d prM^edes the second sound of the heart. 

It ia due cbieSy to the systole oE the veatriclsii 
id tbe Siting of the aorta and ^nXmonaT^ «xVeif 
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tbat the tilting movement of tlie heart's apes for- 
wards takes place. 

The impulse is really the beat of the apes against 
the cheet wall. The base of the heart at the same 
time becomes less broad and more circular, and 
approaches the cheat wall. The apes of the ventricle 
is during diastole in contact with the chest wall, 
and when the ventricle contracts it presses for- 
wards into the intercostal space. The ventricle also 
twists slightly from left to right. In addition to this, 
the forcible injection of blood into the aorta and 
pulmonary artery appears to produce a foi-ward 
movement or reaction impulse of the heart, wLich is 
possibly increased by the tendency of the arteries to 
elongate. During the pause which follows the 
.tricular systole, tbe movements in a reversed 
jction ensue, and dilatation of tbe auricles and 
itriclea takes place. The examination of the 
eharacters of the cardiac impulse may be made by 
means of tbe cardiog^raph, an instrument for the 
invention of which we are indebted to Marey, and to 
which we shall return in a later chapter, as well as 
to a consideration of the natural heart-sounds. 

Innervation of the heart. — Some of the most 
important considerations with respect to the heart 
are those of its nerve-supply and its method of con- 
traction. The chief points aboat the tissne of the 
organ itself may readily be recounted. Its mus- 
cular tissue occupies, both in structure and action, 
an intermediate position between skeletal striped 
muscle on the one hand and involuntary and un- 
striped muscle on the other. It is a striped mus- 
cular tissue, but the striations of its fibres are less 
marked than in ordinary striped muscle, the fibres 
are more easily resolved into their elements or 
m uscle- cells ; they are branched, and possess no 
sarcolemma or muscular fibre sheath, and the m&.v 
vidnal moavie-ceUB possess a. central nvnAens. '1!Vuca 
mr to its action, jt is involuntary, \>Mt ae.ta la- 
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respond to stimuli ia a way which reseiuliles yet 
differs from voluntary muacle. Thus it acts more 
slowly to the afimiili, contraeta more slowly, and 
although one stimulua will only produce a single 
GOntraotion, and not a wave of eontraution (unless they 
contraction of tbe heart be, aa some believe, a verrnHj 
cular contraction), yet a series of stimuli appear to bc9 
unable to produce a true tetanus. Of the exa^t natnDQfl 
of the contraction of tbe lieart-muscle indeed the^M 
is still much doubt whether it is a single contractioHSl 
or twitch, a wave of contraction or a tetanus. Mort" 
of the information which we possess upon the subject 
of the contraction of the heart has been obtained 
from observations upon hearts of cold-blooded 
animals, especially of the frog and tortoise, but we 
must not be too ready to accept without qualification 
these observations in arming about the human heart. 
For example, the heart of a frog will continue to 
beat, after removal from tbe body, if placed under 
favorable conditions for aa long as two days andii 
half. In mammals the he&rt will beat for soia 
minutes only, although it is true that all power 
contraction does not depart for some hours, and M 
beat may be called foi-th on stimulation of some kintt 
As regards the human heart.it is assumed, from obsei! 
vations upon crimiuals who have been executed, tbw 
it approximates in this respect to the hearts of othea 
mammalia. 

At any rate we must take it as fairly well eatabj 
lished that the beat of the heart is not directly d^i 
pendent upon the central nervous system, Otba 
obaei-vations make it highly probable that the heal 
depends upon an intrinsic nervous mechanism etna 
posed of several groups of ganglion-cells. The sitna 
tion of these ganglion -cells varies in different animalr 

the frog they are chiefly in two positions, viz. in tli 

lUB venosus (Reniak'e), and in the auriculo-vea 
tiicalar groove fBidder's). In niamuials the g J'__ 

found cbieSy in the auricles. tW gio^-^ v 
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ganglion-cells are connected toother by nerve-fibres. 
The ganglia ot tbe sinus venosas und of the auricles 
are believed to start the movement ot coutraetion, 
and are looked upon as the dominating motor ceotres. 
It was formerly thought that the ventricles in which 
no ganglia, have been found were incapable of inde- 
pendent pu1satious,but this has now been disproved. 
We may therefore suppoae tbat ganglia are not 
absolutely necessary to ensare the rhythmical pulsa- 
tion of the heart, but as they more easily respond 
to stimuli than the muscle itself, they are under 
ordinary conditions concerned in ordeiing the rhyth- 
mical veutricular contraction. 

To insure continuance in order of the contrac- 
tions of a heart outside the body, it must be supplied 
with nutritive materials, of which the best is seiiim 
or defibrinated blood. It will, however, continue to 
contract in milk or whey. 

Although, as we have seen, the beat of the heart 
may go on independently of the central nervous sys- 
tem, yet at the same time there is no question but 
that the heart is in very intimate connection with that 
system during life, and that its movements may be 
controlled by efferent influence proceeding from the 
medulla. The channels of communication by which 
impulses pass downwards are the cardiac branches 
of the vagi and sympathetic nerves. If one of the vagi 
be stimulated, tbe heart, as a rule, stops in diastole, 
and if the stimulus be strong, the standstill con- 

_ tinues for some time after it has been removed. 
!his is true not only of frogs and mammals but also 
( man. It has been proved by a personal experi- 
_ tent of Czermak, who was able to press his vagus 

Kflerve against a little bony tumour in the nect. and 
by thus subjecting the nerve to mechanicaJ stimula- 
tion was able to slow or even to stop the beating 
of his own heart. Experiments of various kinds, 
— leoiMy ibe exhibition of poiaona,in&Ve'\\.^t(ita«H«i j 
t tbe ragi act by influencing, directXy ot m&.we'^^^ J 



tinut 
■«his 
■ptm 
■feenl 
H«ervi 



I 



I 



TBI NOBMAL CHSBT 

Bome of the intrinsic gauslia of tlie heaji, and these 
are therefore called iiuiibitory gaug^lia. It has been ■ 
sbown that in addition to the vt^^us fibres, other'] 
aenre-fibres from the cenrical and upper thoracic 1 
Bpinalcordpass to the heart, through the first thoracic 
ganglion. When these fibres are stimulated, the beat 
of the heart is quickened, although what is gained in 
rapidity is lost in strength, and the blood -pressure Ja 
not iucreased. The exact function of the aooelerator 
nerves, as these fibres are called, is not properly 
understood. The inhibitory centres in the heart can 
be reflexly stimulated. The efferent fibres in the 
Tagi are apparently in direct connection with the J 
intrinsic centres on the one hand, and with a centre I 
in the medulla, the cajdio-inliibitory, on the other. ■ 
The action of the cardio-inhibilory centre may be ■ 
exalted by afferent impulses, a stronger stimuliu 
b«ag sent through the vagi so as to increase the 
action of the inhibitory ganglia in the heart, whereby 
it beats more slowly or even stops. This action- < 
explains the stopping of the heart caused by a blowi 
upon the abdomen. I 

Other conditions, however, which are not directly 
connected with the nervous system, influence the 
force and frequency of the contractions of the heart, 
the principal of which may be here mentioned. 
11. A dne snpply of properly aerated and pure 
blood. — Without proper pabulnm the heart-n 
cle IB unable to contract properly, jnst as a 
letal muscle would be unable to do its work I 
properly under similar conditions. In order that I 
this shall be supplied in proper quantity it 18 1 
esBeotial that the coronary vesselB should be freel 
and healthy. 
b. A proper amonnt of blood to contract upon.— 
The strength of the contractions up to a certuJ 
I point is increased by an increase in the amonnl 
of blood contained within the caiviiea. but beyona 
that point it is diminished, a-uA il tti« cMx^waT 
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disteoded beyond a (/ertain amount the contrac- 
tions cease. 

c. Increase of blood presanre increases the resist- 
ance to be oTercome hy the ventricle, and atloirs 
an estra supply of blood to the heart sub- 
stance, through the coronary urteries; it there- 
fore increases the strength of the contrsction. 
It is found also by experiment that the rate of 
contraction is diminished rather than increased, 
whenever a rapid pulse accompanies a diminished 
blood pressure. It should also l>e recollected 
that increase of blood in the- ventricle increases 
the blood pressure in two ways, firstly by dis- 
charging more blood iuto the arteries, and 
secondly by dischai^ing it more forcibly. Thus 
we see that increased supply of blood raises the 
blood pressure, and increases the force while di- 
minishing the frequency of the heart-beats. 

d. The ontBideptessnrenpoiitheheartmustiiot be 
increased nor diminished beyond a certain point, 
otherwise the muscle is nnable to contract com- 
pletely, and as aconseqaence a diminished activity, 
terminating in complete cessation, results. 

Blood presinre. — In the arteries of the body the 
contained blood under normal conditions exercises a 
pressure upon their walls which causes their disten- 
sion, and thus the arteries in health must be con- 
sidered to be more than full. After each systole of 
the ventricles this distension is increased, and the 
pressure of the blood is at this time greatest. The 
cause of the arterial tension or strain resulting from 
the pressure of the contained blood upon the walls 
of the vessels is threefold : (1) That the arterial 
walls are elastic and distensible. (2) That the en- 
trance of blood into the arteries is accomplished by 
the forcible contraction of the heart. (3) That the 
exit of blood from the arteries is obstructed by having 
^_to traverse the minute channels oi the a^n^^^^. a.'rt»'t\e.% 
^jrarterioieB and capiJJaries. la other ■viOT4a,&et«»s»i 



three principal factors in TnaintaiDtng arterial bloc 
presBure, — the heart, the arterial walls, and iht 
peripheral resistance. It has beeu showu that i 
fall of arterial tension below a certain point i 
compatible with life, and no doubt a healthy c 
dition is odIj maintained as long as the blood pres* 
sure is kept within certain and narrow limits, j 

I evident, therefore, that the conditions fta 
maintaining the blood pressure at its normal pointi 
are very important. 

The state of fnlness of the arteries depends iipoi 
(1) the amount of blood which they contain at the 
beginning of the systole of the heart, and (2) the 
amount of blood pumped into them by the systole. 

(1) The amount of blood in the arteries at the 
begitining of the systole evidently depends upon the 
rapidity with which the blood can flow into the reins 
and the frequency of the contractions of the henrt. 

"s evident that if the arterioles and capiliarieB are 
dilated, more blood will flow through them in a given 
time than if they are contracted, and also that if 
there ia more time between the beats of the heart, 
more blood will pass on into the veins during the 
intervals. Under such conditions, therefore, dilated 
arterioles and capillaries and slowing of the heart's 
beats would diminish arterial fulness, or in other 
woi-ds would diminish tbe blood pressure, and sinii' i 
larly, without considering other conditions, i 
tracted arterioles and capillaries, or increased i 
pheral resistance, as it is aptly termed, would I: 

I the opposite effect. 
(2) The heart may tend to fill the arteries or i 
raise the blood pressure by an increase of the fon 
or of the frequency of its beats, or by discharging u 
increased amount of blood at each systole and t* 
reverse. 
To summarise some of the previous consideratnOJ 
'.boat these three factors : — ' 

(ofj Tbe force of the contracUoua oi "iJie '^enj 
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ilepends upon the amount and nutritive activity of 
the musculiir fibres, as well as upon other cireuui- 
stances which are much the aame as those concerned 
in the contraction of a skeletal muscle. Thus it is 
obvious that, ccelerii parihia, a larger heart will eon- 
tract with greater force than a amaller, and that a 
healthy fibre will couti'act with greater power than a 
degenerated one. But the conditiona necessary for 
due nutrition are not eimple. Oue thing at any rate 
is undoubtedly essential, i. e. a due supply of healthy 
and properly oxygenated blood. This we have laid 
stress upon before. Another thing is connection with 
the nervous system, and particularlj a healthy condi- 
tion of the intrinsic motor gangba, a muscle beiog 
much more irritable to stimuli applied through the 
nerves. Again, in order that a muscle shall contract 
to the best advantage it must be properly weighted, 
but not too heavily, and so in order that the heart- 
muscle may do likewise, it muat have a certain 
amount of resistance to overcome; it must contract 
upon blood sufficient to fill the cavities but not to 
distend them beyond a certain point, the resistance 
to the exit of blood from a cavity mnst be neither 
too great nor yet too small ; and lastly, the fibi-ea 
must nut be made to contract too often, nor yet too 
seldom, or the result will be exhaustion froui over- 
use on the one hand, or debility from under-use on 
the other, 

{b) The &eC|nency of the contractions of the heart 
depends chiefly upon the action of the va^us in stimu- 
lating the inhibitory ganglia or rather of the vagua 
(cardio- inhibitory) centre which, as has been de- 
scribed, may be stimulated, either directly or refleily, 
to send impulses down the vagus nerves. The usual 
method of stimulation is an increased blood pressure. 
As an increase of the contraction of the small 
airteries may cause a slowing of the heart, so too in 
^^he heart there is a nerve, the depieBW«."«\i\t\Y«\af 
^Mpduce, by acting upon the meduWat^ ■^aad-ww'U 
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THE NOBHAL CHEST 

centre, relaxation of the emuJI arteries and diminisl 
blood pressure. The method of siimulation of 
depressor is possibly an increase of endoeardiul pi 
Gtire beyond a certain amount. 

Another cause, whether mediate or immediate is 
uncertain, which produces an increase in the fre- 
quency of the heart's beats, is a diminution of tlia 
amount of blood contained in its cavities.^incom- 
plete dilatation producing incomplete contraction- 

We know little of the action of the accelerator 
nerves in this matter. It appears that they are 
antagonistic to the va^gi, but whetlier they act at 
under ordioary conditions is a moot point. 

The intrinsic ganglia, again, are, as far as we km 
of two, if not three, kinds. Their relations to 
another are not understood, — whether they are alt^- 
nately in action, and, so to speak, complementary, or 
whether they are independent, cannot be said to be 
determined, (a) Motor ganglia which under ordinary 
circumst-ances originate the rhythmical contractions 
of the heart, (b) Inhibitory ganglia, through whicli 
the vagus acta directly or indirectly ; and (b) Accele- 
rating ganglia, through which the accelerator Shi 
act, but about this little is absolutely certaia. 

(c) The amonnt of blood discliarged by each bi 
of the heart depends upon; — i. The completeneu of il 
■yitole, and this again depends upon the completl 
neu of its diastole, For it is evident that if only a 
little blood reaches it from the lungs that the systole 
must be incomplete. A diminished amount will flow 
from the pnlmooary vessels into the heart either ib 
there is pulmonary obstruction of any kind or ip 
little blood pass to the lungs from the right side a 
the heart from over-dilatation of the systemic vessell 
e. g. from loss of the vaso-motor control over tba 
calibre. 

e total amount of blood in the body. 
Wiowerer, strangely enough, is almost inoperative, ■ 
^requires very copious bleeding lo Aim\\w»t,Mi6.'i 
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Bjjection of a very large amount of blood into the 
IreBBels of an animal to increase, the blood pressure. 

Thus we see blood preesnre is increaeed by : 

(a.) A more rapid or a more forcible or complete 
IcoutractioD. 

(6) An iDcreaae of the peripheral resistance. 

(e) An increase in the total amount of blood ia 
|.tbe body. 

And blood pressure is diminished by : 

(a) A leas rapid or less forcible or complete con- 
|i traction. 

(b) A diminution of the peripheral re.8iataDce. 
(e) A diminution in the total amount of blood in 

Ittieboay. ' 

f Let us consider next,in the briefest possible maimer, | 
the peripheral resistance. The conditions which 
affect this, omitting for one moment the organic 
condition of the TCssela themselves, are almost j 
escluaiTely connected with the nervous system. By ' 
it the calibre of the ve&sels is regulated. There i 

I, it will be remembered, no less than three sets of 

itres which take part in the control, viz. the medul- 
lary centre, the spinal centres, and the local centres ; 
■tbout the vessels themselTes, Whereas the last can 
' e stimnlated only directly by an alteration in the 
Uood, tbe others are capable besides of being reSexly ; 
Affected. I 

Thus impressions carried to the medullary centre | 
niay reflexly cause dilatation or further contraction I 
rf the arteries, and so with the other centres. I 

Lastly, apart from their nerve-supply, the condi- i 
ition of the coats of the large arteries, which affecta 
tke blood pressure, is the amount of their distenai- 
Unlity. When they become more or less rigid from 
eld age or disease variations of blood pressure natu- 
fuUy become less and less marked. 

As regards the dmgs which act upon the hearty 
or upon the peripheral reaistaace respeclWeVjA'iiSt:^ 
are, acmrdiag to Brunton, these six \aTvet\e&, 'v\ir' 
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4 THE NORMAL CHBST 

1. Cardiac Btimnlantfi, i.e. " aubstences which 9 
rapidly increase the force and frequency of the pulse T 
in conditiona of depression. The most important J 
are ammonia and alcohol in its various forms. 

2. Vascular stimulants, i.e. "substances whid 
cause dilatation of the peripheral vessels, and thm 
render the flow of blood through them more rapi" 
The most important are heat, alcohol in its varioalW 
forms, ether, nitrous ether, Dover's powder, and'l 
acetate of ammonia,." 

3. Cardiac tonlCB. — " Drugs which have uo percep- "] 
tible immediate action on the heart, but when given 
for alittle while render its beats much more powerful, 
although usually much slower. The most important 
are digitalis, digitalin, digitaleiu, digitoiin, erythro* 
phlceum (casea), erythrophleein, strophanthus hiu 
pidus, strophanthine, convallaria majalis, convalt ~ 
marin, adonis vernalis, adonidin, squills, scillai 
belleborein, antiarin, caffeine, nux vomica, stryd 

4. Vascular tonics. — " Substances which causj 
increased contraction of the arterioles or capillai 
They not only raise the blood pressure but influe 
to a considerable extent the quautity of lymph poured 
out into tfae tissues or absorbed from them, and thuB 
modify tissue change. They are of special import' 
ance in the treatment of dropsy. The most import 
are digitalis, iron, and atrycbnine." 

5. Cardiac sedatlTeB. — " Substances which lessa 
the force and frequency of the heart's action. " Thi 

^^ ehief are aconite, venitrum viride, antimonial p 

^1 rations. 

^1 6. Vascular sedatives. — " Remedies which 

^H increasing the contraction of the vessels lessen t 

^^L flow of blood through them." Tbey are cold, dig 

1: 
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TBE AKCH OF THE AOBTA 



Otber Tboraclc Viscera 



^P Of the other viscera within the chest it will be 

^^only neceeaary to say a few words about tbe aorta, 

for a study of its relations to other structures in 

the chest indicates to a certain ext«nt the position 

of tbe latter. 

Tbe aorta within the thorax is arbitrarily divided 
into two parts, (a) the arch, which extends from its 
origin at the left ventricle and passes up to the right 
Bide on a le»e! with the lower border of the third left 
costal cartilage, and slightly forwards to the second 
right costal cartilage ; it then goes backwards to the 
left side of the body of the second dorsal vertebra, 
at first ascending slightly, passes downwards, bending 
a little towards the middle line, and descends upon 
the left side of the body of the third dorsal vertebra ; 
becomes (b) the thoracic aorta, and passes downwards 
upon the bodies of the dorsal vertebras, getting gra- 
dually towards the middle line. 

The relations of the aorta with regard to the various 
structures in the neighbourhood are important with 
reference to the symptoms produced in aneurysm of 
the variousparts, ascending, trausverse,or descending, 
of the arch of the vessel, and perhaps it will not be 

wasted space to mention them briefly. 

^V (1) Ascending. — This portion, two and three quar- 
^^Kr inches long, is contained almost entirely within 
^Hbe pericardium in the same sbeatb and behind the 
^B^lmonary artery. It then has in front tbe pulmo- 
nary artery and the right auricular appendix, aa it 
passes to the right, it has the pulmonary art«ry tio 
the left, and the sternum, connective tissue, ajid 
remains of the thyroid gland in front, the descending 
cava to the right, the pulmonary vessels and the right 
bronchus behind. 

(2) TraniveTse. — Has covering it on the left., Wv^ 

E pleura and !ang. Behind it anA to ftie-n.^'t a-tia, 
tmabea, cesopbagus, and thoracic 4uct. Iv ^^''^^^ 
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ofE above, main branches, to the head and upper j 
eitremitieB, in front of which passes almost trans- * 
veraely the left innominate vein. It alao has in. 
front of it the left vagus and cardiac nervea, and tha J 
left recurrent laryngeal is hid beneath and behind it. 1 
Below it is the pulmonary artery dividing into two J 
branches. It is connected with the left branch of thiK^ 
vessel by means of the ductus arteriosus. 

(3) Descending. — This part lies upon the body ot J 
the third dorsal vertebra, and bas in front of it thai 
pleura and root of tfae left lung. To the right Iia4 
the (Tsophagus with the thoracic duct. 

The thoracic aorta is situated in the posterioi 
mediastinum (Fig. 2) , lies upon the vertebral bodieajl 
and has in front of it the root of the left lung anttT 
the pericardium ; on the left lies the left plen: 
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^PthE SYMPTOMS OF THE DISEASES OF 
■ THE CHEST 

It is not surprising, when we consider the import- 
ance of the thoracic Tiscera, the heart and the lungs 
forming two of the three organa, the brain l)cing the 
third, which have been called the tripod of life, that 
the derangement of their functions, which must neces- 
sarily, to a greater or lesser entent, occur when they 
become the eubject of diseased procesaes, should give 
rise to distinct symptoms, many of which are of con- 
siderable gravity. 

The value of such symptoms, when present, in the 
diagnosis of diseases of the chest is, as may be 
imagined, very great, and can hardly be over-esti- 
mated. It is necessary, however, to remember that 
many of them, although so confitantly associated with 
chest diseases as to be called par excellence chest sym- 
ptoms may yet occasionally arise under other condi- 
tions in which the chest is affected not directly if at 
at aU. In order to guard ourselves against this 
possible source of fallacy let us now consider some- 
what in detail the most important of these aym- 
ptotnB and their possible causes. 

We will treat of them in the following order; 
I. Hyperpncea, DyapnoBa, and Asphyxia. 

ii. Cough and Spntum. 

iii. Hsemoptysis. 

iv. Palpitation of the Heart. 

t-. Angina Pectoris. 
Syncope. 
! 
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Z. Kyperpnoea, Drapnwa and Asphrxli 

Of all the symptoms iaOicating snme dixturbajti 
of the respiratory functions, rapidity of breathin^ 
or byperpncea, and diffioultyin lireatliuig.or dyapniBa^ 
are a.m.0Dg the moat constant. Both of tbeBe syai' 
ptoma, lioweTer, may occur under conditiona which 
do not primarily affect the lunga. This will be atj 
once uoderstood if reference be made to what hi 
already been said aa to the action of the meduUai 
aod Bpioal respiratory centres in health (p. 23). 

It has been demonstrated that with regard 
these centres tbe condition which maintains a girt 
rate of respirations ]>er minute under ordinary ci 
cnmBtances is that the gaseous interchange brougl 
about by each respiration should be maintained at ft 
definite standard. If this standard be lowered the 
tpidityof respiration must increase; if the Btandard 
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>be raised, as by an extraordinary inspiration, the^^ 
respirations become slower. ^H 

Many causes m.ay produce an alteration of tbi^f 
natural int«rcbange of gases in the pulmonary alveol^^l 
Some of these are simple and straigbtf orwari3, as, fof^^ 
r into 
laiger 
ter in. > 

n°t^| 
:yge^H 
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simple and straigbtfor 
example, an obstruction to the due entry of air into 
the lungs, sucb obstruction taking place in the lai^er 
or in tbe smaller tubes. Again, air may eater in. 
sufficient amouut, but not containing a due ai 
of oxygen, or again, the blood may not be i 
condition to take up a requisite supply of oxygt __ 
But besides these causes there are others mora 
remote, namely, the conditions of the system in which 
the absorbed oxygen is more rapidly used up in the 
nutrition of the tissues than is normally tbe case, 
whereby a most abundant supply of this gaa ii 
required, and is to be obtained only by more actin 
respiration. 

As long as by increased rapidity of breathing t 

ippJf of oxygen to tbe blood, and bo U» tte tes^ini 

centrea, can be kept up to \.W ie.iaB.Tv.4, " 



conditioa may be called liyperpncea only. But this 
state seldom or never lasts for any leugtli of time, 
but passes into dyapncea, or difficulty of breathmg;, 
or wbat is called by patients sllortueBS of breat£, 
This arises as soon as rapidity of breathing alone is 
unable to supply the oxygen wanted, the tension of 
that gas in the blood becomes less and less, and the 
medullary centre is more uud more stimulated to 
action, and sends out motor impulses not only more 
rapidly but also to a wider area, ao that the muscles 
of extraordinary inspiration are stitoulatcd to action. 
By this action it may be that the area of the chest 
is increased, and more air is supplied to the lungs ; 
still, however, respiration is difficult and dyspncea 
persists. Sometimes it happens that the respimtion 
is almost impossible except when the patient is sitting 
or standing up. This modificatiou of dyspncea is 
known as orthopnoea. 

DyBpucea passes into asphyxia wheu, in spite of 
the extraordinary effects of respiration and their 
increased rapidity, the oxygen standard becomes 
lowered beyond a certain point. When asphyxia 
commences the respiratory centre sends out more 
and more energetic stimuli to all the inspiratory 
muscles, and violent contractions ensuo with marked 
action also of the expiratory nkuscles following. 
Next, convulsions of the muscles o£ the whole of the 
body may occur. After a varying time these syjii. 
ptoma of irritation pass into the aymptoma of para- 
lysis, and slow but deep and quiet reapirations ensue. 
These last a varying time and then ceaae. 

During the first two stages the blood pressure 
rises, and the pulse is quick, free, and firm, but 
afterwards there is a rapid fall in presaure below the 
natural, but the heart may continue to beat for some 
seconds after respirations have ceased. 

After death the venous system and the right aide 
of the heart are found to be fuW ot AAodi, 'iJae 
&ad left aide of the heart teing aa a ^evvBraV 
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rule empty. It should be remeiiil>ered that each 
stage of asphj^iia varies ia duration according as 
the deprivation of air ia a sudden or gradual process. 
Fur example, aa animal Bucb as a dog, deprived of 
air suddenly by blocking of the trachea, passes 
through the stages to death in about five minntes, 
whilst in a patient BufEeriog from some chronic lung 
disease the early stages may be very prolonged, 
lasting for weeks or montbs. 

The conditioii of the Tascnlar system is a 
in gradual as well aa in more rapid asphyxia, whii 
soon complicates the situation and must not 
overlooked; as the blood becomes more and 
venous in character, the peripheral and central 
motor centres are stimulated to greater and gi 
action, whereby the arteries of the body are coi 
tract«d and the blood pressure is raised, the vei 
are gorged with blood, and the heart tends to' 
distended. The veins if opened for a time act liio" 
arteries, and send out the blood in a jetting stream. 
Thus it is that in impendiug asphyxia, temporary 
relief may be obtained and the strength of the 
heart's beat may be increased by abstraction of blood 
from the veins. 

The vety gradual snffocation of patients w] 
luugs are little by little rendered impervious to 
^— by phthisis and other diseases is no doubt due tO' 

^L the fact that more active respiration is caiTied on 
^B by what remains of the lung tissue, and also that 
^1 the haemoglobin exists in the venous blood under 
^V these conditions chiefly as reduced hEemoglobin, and 
^m is therefore just in that state to seize upon 
^1 httle oxygen it meets with in the alveoli. It 

^M special and natural arrangement that beemoglol 

^^ can take up almost its greatest possible amount 
^^^ oxygen from what may be considered to be a 
^^K diluted volume of the gas. 
^^^^ So far nothing has been said of another factor 
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frequent terminatioD of eo many chest affections, that 
is to say, of the gradual accumolation of carbonic 
acid gas in the blood. As with the diminutiou of the 
oxjgen staudard, so the increase of carbonic acid gas 
is a very gradual process but yet it is undoubtedly 
one which is constantly going on. My own belief cer- 
tainly is that the mode of death Id chest disease is 
not simply one of asphyxia. There is, to my mind, 
strong evidence that that gradual drowsiness und 
lethargy passiug into coma which one so often 
observes aa the final scene in such cases, owes its 
origin to the non- elimination of carbonic acid gas 
and other efEete products and their gradual accumu- 
lation in the blood. 

We may say then that dyspucea, iuclui^ing in its 
lirat sti^e hypei'pucea, is due to any causti which 
interferes with the due oxygen supply to the respi- 
tory centres in a given time. These causes may be 
considered aa they are tabulated (p. 52) under three 

A. Bespiratory dyspnoea. — When there is either 
some defect in the respiratory apparatus, thereby 
preventingthe air from coming in contact with the 
blood circulating in the alveolar vessels, cither 
due to deficiency in amount of air ov abuonuality 
in its quality. 

B. Hsmic dyspucea. — Where the fault lies with 
the quantity of the blood or the amount circu- 
latingvrithin the alveolar vessels in a given time. 

C. Centric dyspncea. — Where the dyspnoja arises 
from some special action of the respiratory centre 
itself, whereby it is locally influenced. The only 
example of this about which we know anything, 
is the Bo-called heat dyapn<ea arising in fevers. 
The raised temperature of the blood increases the 

\ nutritive activity of the centre. 
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IX. Gondii 

Another of the moat constcint Bymptoina of cheat I 
disease is cough.. The act of coughing coi ' ' 
a series of co-ordinated muscular movemeats, tiz. 1 
of an inspiration deeper than usual, nest a firm I 
closure of the glottis, followed bj one or mora 1 
short but violent expiratory efforts, whereby the ajr I 
is forced through the glottis and the characteristio I 
sound is producei]. | 

The act may be voluntary or InTolimtaxy and , 
reflex. The cause is the presence of something 
which irritates the sensory nerve terminations. 
The situation of the irritation and its nature allow of 
the classification of coughs in the following tnanuer : 
1. Coughs due to the irritatioii of the fibres of 
the vagas nerve or of its branches, especially of the 
superior laryngeal, which supplies the vrhole of the 
mucous membrane of the larynx, or in the mucous a 
membrane of the pharynx, larynx, trachea, or bronchi,. ■ 
in the pleurse, or lung. 1 

a. By congestion, inflammation, ulceration, neW^ 
growths, or other morbid conditions, whereby a 
peculiar aensitiveness ia developed or the aenaory 
nerve terminations are directly pressed up. Tba 
laryngeal mucous membrane ia by far the most 
sensitive naturally, and the senaitiveneaa dimi- 
nishes downwards ; this is the case also in disease. 
6. By the inhalation of cold air or of irritating 
gases, e. g. chlorine, or of dust, food, coins, or 
other foreign matters. As these irritations will 
act when the mucous membrane is normal, they 
are likely to act more powerfully, in diseased 
states, unless these are very chronic. 
c. By the presence of blood or of secretion upi 
the mucous surface, e. g. mucus, pus, or false menf 
brane. 
Fbia cl&aB includes by far the mwrt, <:n-m.<ini 
retiaa of cough. 



2. Coughs due to the irritation of the fibres of the 
vagus, and of other sensory nerves distributed else- 
where, e. g. in the esternal auditory meatus, nose, and 
CBsophaguB, liver, and apleeu, heart and per ii'ard into, 
pharynx (glosHci-pharyngeal), stumuch and alimcn- 
'tary canal (stomach-cough), uterus, (tc, and extenial 
nirface of the body. 




Fta. 11. — Diagram at tlie afferent nerves wliich when 
Irritated stimulate the respiiatory centres (£) and 
prDdvee ooairliliic- Tlie nerves are diatriliiited — 
a, to ttie eit. nuditory mentuB; upper A, to tiia 
pharyni i, to the Isrynj; lower A, t« the bmnchi j 
g, to tha lung : d, to tlie pleura ; /, to the liver ; c, 
to ihesplcen and tesaphi^uB. (Urunton.) 

Coughs due to the irritation by direct pressure 
Upon the trunk of the va^s or superioc l&t'}u^«&.l . 

flBTVe, e. g. by itDeur_ysin8 nud olber t\iwi(i\i"ca. 
J. Cougb dae to centric cauBeft. 
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a. By circulation of unhealthy blood througli the 
nerve-centre which presides over the co-ordinated 
action. Thia, it ia auggested, is what occurs in 
gout a,nd allied conditions. 

b. Organic or functional disease of the brain. _ 
Character. —Few coughs are very cbarafitei'iatitM 

of special cheat affectioos. 1 

TheirTone varies with the condition of the larynx^ 
being loud and hollow when the larynx is almoskfl 
healthy and the cords vibrate well ; hoarse, wiiee^fl 
or Toicelesfl when the larynx is much obstructed^ 
with chronic induration, or with mucouh or other 
deposit; metallic or brassy in croup. It is whooping or 
crowing in whooping-cough ; whistling in spasmodic 
croup; wheezing in bronchial catarrh; paroxysmal, 
chiefly in whooping-cough, spasmodic croup, obstrucyj 
tion in the trachea or bronchi, and in acute catar^ 
of the mucona membrane ; these are especially in-. 
voluntary and uncontrollable. 

Nearly all coughs are preceded by a tickling ii 
throat, and although many may be called reflex, yet 
in nearly every case the irritation which sets nj^ 
coughing is perceived by the brain. 

The character of the cough, according to Bmnton^ 
depends also upon the seat of the irritation ; if it hr^ 
where expiratory nerves are chiefly distributed, as h 
the larynx, trachea, and bronchi, and pharynx, it i 
loud, explosive, and prolonged; if the inspiratoij 
nerves be affected for the most part, short aad haok-^ 
ing. If the irritation be in the pharynx, the coagk, 
is frequently attended by vomiting. 

Coughs are called dry or moist according as thgu 
expectoration is absent or abundant. When expeo^ 
toration is present, its amount, cbaraclers, compoi^ 
tion and appearance are of considerable value i 
di gnosis. 

Spntniu. — The expectoration may differ in : 
i. (7omposition. — It maj couaiat elm^lj of (« 
maeUB resembling the notutaX ae!CT(^\ca « 
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gerated, or frotliy, as in acute catarrh of the 
respiratory mucoua membrane ; (6) nrnoo- 
pnrnlent In this the mucua is miied with 
pua more or leas intimately. This kind of 
sputum is common to nearly all affections of 
the respiratory mucous membrane. Thepua- 
cella are seen under the microscope to form 
a considerable proportion of the material, 
(c) puTuleiit. — The expectoration of pure pua 
ia rare. When it occurs it is generally in 
cases of cavities secreting pus or in empyemas 
discharging through the lung ; sometimea the 
sputum of chronic bi-ouchitis practically con- 
aiats of pus only. 
2. Colour. — The sputum may be whitish or 
colourless, in pure mucous expectoration. 

YellowiBh in muco-purulent expectoration. 

Oreeaish in purulent expectoration. 

Yellowish red in bronchiectasis. 

Tellow in jaundice, aud in hepatic absceaa 
opening through the lung. 

Blaok. — Either coloured by presence of 
carbon particles free or contained in epithelial 
cella. It occurs in foggy weather, and in occu- 
pations in which there ia much dust, whichmay 
set up phthisis as well as chronic bronchitis. 

The four following arise fi'om the presence 
of blood, viz. : 

Busty, in acute pneumonia from a slight 
admixture of blood. 

Prune juice, in acute pneumonia from a 
greater admixture of blood. 

Blood stained, varying from specks or 
streaks mixed with mucus, to pure un- 
changed blood. 

Changed blood may give the sputum a 
green or yellow colour. In very warm 
weather various colours may devfcXo'p m ^i^^- 
tuta which has been allowed, to b\a'i\&. tot 
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Borae time, such a.s egg-yolk and grass g 

Theae coloais appear to arise from the growtM 

of fungi, and are clinical curiosities. 

3. Consistence. — The sputum of croupous pneu^ 

monia teing escessively viscid; the frothn 

Bputiim of auuto bronchial catiirrh cominig 

next, and the purulent sputum has the lea 

consistency. 

4i. Odour. — The sputum iu cases of dilate 

bronchi uiuy be rank and fcetid, and ii 

grene it is always ertremely fcetid ; that fi 

a phthisical cavity too is sometinieB also C 

disagreeable and almoat characteriatic odon^ 

In the expectoration, besides the UBual c 

tneuts, of which the mncin and the albumen e 

generally much increased, we may have oolnmnax 

oUiated epithelium (rarely), pns-corpnsoles, blood- 

oorpmcles, debris of lung tissue, especially elastic 

fibres* (phthisis pulmonaHs), flbrinons caste of the 

bronchial tubes (iu croupuus bronchitis), crystals of 

tlie fatty aoids (in bronchiectasis and gangrene 

especially), and Charcot's crystals, elougated rar 

pointed octohedra, rhombic plates, or sharp i 

spindle-shaped bodies of uncertain nature (■ 

asthma and other bronchial affections). '""'" 

organisms of various kinds (micrococci, 

bacilli and vibrios), and accidental constituents. 

HBthodi of eutmisatiaii of tbe Bpatnm. — In additjon to 
nalted-eje clmracterB, B[mliim ehould ba also eittWined with U 
aid of tlic microBcopi'. 

i. The Bimplest method is to pbice a buiuU droplet a, . 
Inrgc vnver glass, and preEB it dowii between the e 
f;]«fs and elide. Ity this rnenna a aafSinentlj t 
layer is obtained, nbich shoold be eiBiaiaed with ^ n 
inch objective, and ninnj of the above-mentioned •< 
■tnnccB may be diBtiiiguighed if present. 
ii. Another and more effectual method is to dry t, tbiD fli 
upon a cover glais in the flame of ii spirit lamp, Mldj| 
double stain it, if tulwvcle bnwTO te sni^tSsd with IT 
• See under Phl\i\aii. 
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I tubercle stains ru tDdi«it^ iielow, or if not, first with 

■n sqneoaa lolntinn of msthylene bine for two ininutea, 
■nd after waehing in water nith an alcoholic solution 
of eosiD for two minutes, rtiwiiBliing, drying la tho 
dame of a spirit lamp, and mounting in Csnada balsam. 
lii. To Gnd elastic fibres in sputum in rases of phtliisis, it is 
best to collect the spatam for twenty-four hours, lioil 
it for Home long time with rather more than its own 
bulk of CHiistic potash, and then to poor it into a largs 
qnuDtity of distilled water and examine the sediment 
nnder the microseop 
tv. Tostain sputum fortnbBT la ha illi h follovf lug method, 
of the CBrtflinty ot hi mm h eiperience wecan 
voacli, is stronglj mm d d 

A small droplet of spnt n k p with a not ton fine 

capillarj pipette, and is d p ted h centre of a sqoare 

cover glns5 ({ inch). An th o gl s now placed upon 
the spntum, and the two a q ed tog ther and then eepa- 
rated hy sliding one away from th h A small qnantity of 

fpatnm then ndbcies to both cover glasses in h thin layer. 
They should then be dried in the flame of a spirit Intnp. 
They are now ready for staining. The first stain is fticbsiia 
BOlntion; it shonld be prepared thus; 

Saturated watery solution of Hniline oil ... 100 cc, 
Satnrnted alcoholic solution of fuehsin ... IB cc. 

Absolute alcohol 10 cc. 

Half fill an ordinary -sized test tube with this solution, wei^ 
the solution to 46° C, filter into a porcelain dish, and place the 
cover glasses spntnm downwards upon the snrface of thia 
solntion. and retain them in this solution for ten minntea, 
which shonld be kept at same temperature ; then transfer IntO' 
the washing flnid tlins made : 

in of nicHc Held ... 1 part 

ililled water 1 part 

and wash thoroaghly for several minutes. 

Then transfer to a filtered (saturated) solution of methylene 
blue for fivo to ten minutes. Afterwards wash in a saturated 
aotntion oF eodinm carbonate Tor fifteen minutes, then in water. 

Neit allow the water to drain oft Ihe cover glaBses, dry in 
the flame of the spirit lamp, and mount in Cunada balsam dis- 
solved iu h«nzol. 

Although n lontt process, by its use the crystals so often 

fmt in the nitric-acid -washed apeciniens areK\<A&eft,KcA'Cne 
ijiene blue fonna an e» eel lent back growid toi ttw lei'VmLC-CSv. 
a annecaary to meution other meHiods oi rnVwiivtut li* 
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Treatment.— It is only requisite in this chapter I 
to indicate the general plan of treatment of cougha, , 
and may be sumiaarised in the following propoai- I 

1, Seek for and if possible remove the irritatlDll I 
producingitiey. foreign bodies, Buch as growths,.! 
&c., from larynx ; diminish congestion ; relieye I 
constipation, teotbing, or worms ; treat uterine J 

2. Allay Irritation, in different ways according to 
its position ; gargles for enlarged tonsils, swollen 
uvula and relaxed throaty inhalations of stfiam, 
with or without antispasmodic drugs, or of 
creosote, benzoin or carbolic acid ; demulcent^ 
soothing drinks, linseed tea, hquortce, jelliei 
either alone or mixed with mild opiates, "' 
allay irritation of the throat and pharynx. 

'S. Help expectoration sometimes by increasui 
secretion, or by stimulating espectorants. 

Expedora'nis 
Expectorants are drugs which are employed ti 
get rid of excess of secretion from the i " 
passages. They act in various ways, _ _ 

the expulsive mechanism, rendering the efforts" 
of the expiratory mnsclee more powerful, or 
upon the secretion, lessening it perhaps or ren- 
dering it less adhesive and more copious, but 
more citable of being easily expelled. " 

Class I.-Drugs which increase the activity oft] 
respiratory centres. — Strychuiue, ammonia, em 
tine, ipecacuanha, belladonna, atropine, t 
and aaponine. 
Class Il.-Sepressing expectorants, i. e. 

which increase secretion, generally tending t 
, lessen blood pressure. Such we antimotiiBl pi 
j parationa, tartar emetic, aVkaViea, - 
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Iemetiae, lobelia, loboline, jaborandi, pilocar- 
pine, apomorpbiae, Quebracho, aapidospermine, 
potassium iodide. 
Class Ill.-Stimulating expectorantB, i. e. drugs 
which diraittiali secretioii aud increase blood- 
pressure. Such are acida, ammonium chloride, 
ammonia, strychnine, nux vomica, senega (sapo- 
nine), onion, garlic, squill, tar, benzoin, benzoic 
acid, balsams of tolu aud Peru, wood tar, turpen- 
tine, oleum pini Sjlcestria, oleum pini pumi- 
lionis, aulphur, saccharine substances, liquorice. 
4. Diminisll Beoretioii, when very excessive, e. g. by 
opium, counter-irritants, e.g. blisters to the sur- 
face ; or by atropine, which is said to he more 
powerful than opium. 

5. Administer special drugs when the cause of tbo 
cough is specific, e. g. iodide of potassium, bella- 
donna, chloroform, and the lite. 

6. Emetics when nothing else will cause expecto- 
ration of irritating materials, 

7. SiminiBh the excitability of the respiratory 
centres so that they may respond less energetiu- 

tally to stimuli (see p. 25). 
III. Keemoptrsla 
Hsemoptyais consists in tbe expectoration of blood 
from the air passagea. The blood is generally the 
result of CEtpillaiy hsmorrfaage, but may occaaion- 
aJly arise from the rupture of a larger vessel, or of 
a small anearysm of one of the branches of the pul- 
monary artery. Leaking of an aortic aneurysm into 
the trachea also occurs every now and then. 
The causes of the hEemorrhage are as follows : 

tl, Congestion, active or arterial (flexional hyper- 
«mia), and passive or venous (mechanical hyper- 
emia}, inflammation, ulceration, or other morbid 
conditions of tbe larynx, ttEichea., on \ii(»^ 
tbetnaehes. I 
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2. CoDgcation, active or passive, inflauiraation, 
consoliiHatiorL, syjiliilia, cancer, and otlier con- 
ditions of the limg- substance. 

3. ]l[ediafitiiialtiuiionrs,eiilarge(l bronchial glands, 
pressing npon and causing erosion of the bronchi. 

4. Pressure upon and leaking of an aneurysm into 
some part of the respiratory tract, especially 
the bronchi or trachea. 

5. Heart or vascular disease, especially 
Talve disease or dilated right heart. 

G. Peculiar delicacy of the mucous membrane. 

7. Purpura, scurvy or hcemophilia. 

8. Blood from nose or pharynx trickling into 
larynx. 

9. mechanical causes, e. g. straining, blowing upon 
ind instrument, coughing, foreign bodi 



.trail 



I 



irritating substance. ■ 
" tli»l 



Characteristics of blood-spitting. — (a) Of 
attack. — Generally sudden, with or without a sc 
tion of weight in the chest, brought on by coughing 
if in moderate amount, or without eiertion in gulps, 
or aometimes ap]>areutly vomited if in lai^e quanti- 
ties. Often accompanied after the first day by more or 
less fever. Variable in quantity from a mere streak 
or two to a pint in the course of several days. The 
blood as a rule gradiiallv diminishes after the first 
day of the attack, (h) Of the blood.— Bright, frothy, 
fluid, mixed with phlegm at some period, alkaline in 
reaction, salt to the taste. 

Dla^rnoBiB.— Bleeding from the nose (epistaxia) 
or from the pharyns, mouth, or gums may be 
mistaken for true hEemoptyais ; care must be takeUiJ 
therefore in the examination of the localities from] 
which the blood may have come, and also of th« 
cheat; this, coupled with the history of the attack, iW 
ouaet and duration, and the quantity and quality of 
the blood, will as a rule determine its source. 
HtemoptyBia mg.y be mistaken for hsamorrl 
from the atomacb (Iiiematemesisy 
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very freqnently feTtr, T, 
100— 102° r. 

Vrognoals.— Death from hsemoptysia is compara- 
tively rare. When it does occnr it is generally dne 
to rupture of one of the aneurysms before men- 
tioned. If the heemoptysis is due to pressure of an 
aortic aneurytim upon and leaking of it into the 
tracheadeath is certainly imminent. The connection 
between hsemoptysis and phthisis will be treated of 
nnder the latter head. 

Treatment. — The patient should be kept quiet 
, bed in a cool. well-veiitilat«d room, should be fed 
m (lop diet, luilk and arrowroot principally ; should 
1)6 given ice to Huck, and his bowels should be 
freely opened by quick paJgatlTes. Cough should 
be allayed by opiates. 

Aitnn^eats. — Such as : , 

I Er^ot, either subcutaneously, aa etgotrae, tit Vs^ 
L the mouth, in form of Extr. Ergot. 1A(\.,■^J\,^J.' 
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Haaeline, often of groat value. 
Gallic acid and opium. 
Acetate of lead and opium. 
Solphoric acid and opium. 
AlterativCB.— Preparatione of mercury o 
potaaeium when syphiiis is preaent. 

A blister over the affected portion of the Ina^ 
ia frequently of great use. 

Tbe after-treatment of htemoptysis will detw 
of course, upon its cause, but no patient should b 
allowed to return to his usual occupation until ev 
trace of blood has disappeared from his sputum, a. ^ 
if cireumstancea permit, entire rest, change of air,4 
a sea voyage should be advised. 



III. Palpitation of tbe Keart 

Palpitation is a symptom of the distuibauce of ttu 
normal action of the heart. The term ia sometimes ■^ 
applied to two varieties of disturbance,— the one, in 
which the heart beats vapidly but incompletely, and 
the other in which not only the frequency but also the 
force of the beats is inoreaaed. Properly speakiii] 
however, the terra should he restricted to the fom 
condition. Increased force of the beats, with 
without increased rapidity, is to be takeu aa a 
ptom of hypertrophy of the heart. It is 
noticed or complained of by patients ; ia, indeed, 
objective than subjective. Palpitation, as a. 
jective senaation, is a verjr common complaii 
and must be looked upon invariably as an im 
cation of a feeble ratlier than of an abnonnaltyl 
powerful heart. 
Causes : — 
1. Weakness of the heaxt-muscle, such as occun 
in fatty and other degenerations of the heart. 
It is frequently associated with dilatation of 
tbe chambers. An atrophied heart also m^ 
be subject to palpitation, J 



C5 

2. Hechanical obatxaction to the cardiac con- 
traction, either o^:(^UTl^llg withiu the pevi- 
tardium, as by an inoreaso of the pericardial 
fluid, or witbout the pericivrdiiira, as by pleural 
efEusion, consolidation of tbo lungs, or by dis- 
tended stomach, enlarged liver, dislensioa of 
the abdomen, or, again, by dororuiilj of the 
cbest or by tight lacinj;. 

3. Diminution of the blood pressure, tbat ia to 
say a diminished resistance for the heart to over- 
come. This occurs in anainiia, but in tbat condition 
there are otber causes for palpitation, e. g. an insufS- 
cient or inefficient supply of blood to the cardiac 
muscle. 

4. The action of drugH cither upoQ the heart- muscle 
itself, upon the intrinsic ganglia, upon the Tagua 
appai'atus and centre, or upon the accelerator appa- 
ratus or centre. The exact way in which the farious 
drugs act, as Las been stated in the former chapter, 
is not quite known. We know, however, from expe- 
rience tbat palpiiation is frequently associated with 
t«a-drinkiag and with tobacco. smoking in excess. 
The difference of the iadividual susceptibility to the 
nctioD of these drugs is very marked : a single cup of 
tea will produce marked palpitation in one person, 
whereas half a dozen will not affect another. 

5. Mervona inflaence. — From the e.\-cited action of 
the heart due to what is called mere nerroasnese, to 
the oi^nic affection of the nervous inechauism pro- 
duced by fright or shock. A variety of nervous 
jialpttation is sometimes met wiLh in persons who 
have been exposed to prolonged menial strain or 
worry, and ia associated wil.h uisomuia and rapid 
W;isting. The palpitation of Gravea'a disease should 
Dot be forgotten. PalpiLntiou may be associated 
with bysteria or with epilepsy. 

Srmptoms,— Although palpitation is a e^nv^Vnto. 

k itself, yet it is » compound ayni\^it.i^m, lox V\\\i Wa 
mpid ii'nd cxviln} action of ill..- be.irt tWrc aTC ■. 
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Snbjective sensationi of beating, flutUring, ro] 
ing, in Ibe chest; a suffocating sensation in th 
throat; a tendency to gasp for breath or to sigh 
great anxiety and a. fear of impending death. 

Cardiac pain — frefjuentlj relieved on preasure- 
som<.'times approximating to angina pectoris. 

Irregular or intermittent action of the heart. 

Tendency to faintnesa witli the usual signs of cen 
bral ansemia. 

Palpitation may be a constant symptom., or it tafl 
ftonie on in violent paroiysms after eating, I 
drinking tea, or smoking, or after some esertjq 
or Ibe lilte. 

Treatment.— The treatment of palpitation mni 
l>e directed to two points : (1) removal of the caaa 
and (2) alleviation of immediate dietress. 

fl. The most common cause of palpitation ia, i 
Ooubtedly, indigeation. This is brought abc 
by the ingestion of too much, too little, oTm 
improper food. Whether in this case the palpi- 
tation is due to the mechanical pressure up- 
wards of a distended stomach, or to reflex 
stimulation of the cardiac ganglia, or to direct 
action upon the cardiac ganglia, it is our duty tf 
carefully regulate the diet, to forbid tho etroid 
tea, tobacco, or whatever else ia found by expef 
ence to produce dyspepsia, e.g. alcohol, uncookl 
fruit, nuts, and so on, and to administer purgi 
tivea, as constipation is bo often present. 

b. Id the other cases in which the palpitation^ 
not dne to organic disease, e.g. in aneemia a 
debility, tonics, especially iron (Ferri et Ai 
mon. Cit, gr. viij) and strychnine (Liq. Stryol 
mv) are of great service, and some light alcohol* 
stimulant in mudemte amount should also l| 
administered. 

e. In nerrons palpitation, due to mental strain m , 
overwork, too much study should be forbiddai 
aod exercise in the open a>t, lAmnge q^ «' 



JUSGDiA PECTORIS 



^^B scene, sLould be r«<M>iiimeiided. Sothing is better 
^^M than a sea voyage to conduce to this ^id. 
^B d. In dilatation of the hesrt, cardiac tonics sboTild 
^^P be giTen, especially digitalis, unless there be 
^K fatt; heart or aortic disease, or other conditions 
^H to coatraindicate its exbibition. 
^^ When it is not possible to remoTe the cause (i) 
BUeviation should be attempted, and eren irhen the 
<:auBe iiiaj be removed, duriug the process of remoTat 
the follovring treatment sliould be tried. 

Sometimes a belladonna plaster applied to the 
pnecordia is all that is required. At others a warm 
linseed-meal poultice, with or without mustard, must 
l>e apphed ; but cardiac stimulants, such as ammonia, 
alcohol, or ether are often required, and the adminis- 
tration of opium (Tr. tii^tJ in small doses may be tried 
with advantage. Certain drags have a hind of special 
reputation as relieving palpitation associated with 
dyspepsia ; they are, dilute bydrocyanic acid (miij-v), 
ether (lH.i), with or without peppermint, lavender, 
cardamoms, or other aromatics and carminatives. 

V- Ansina Fectoria 

[Suffocative breast pain ; epileptic nearalg;ia, 
asthma dolorificium]. 

An^'iiiii ]iertoria was first described at length by 
Heberden in 1796, in a memoir ' De dolore pectoris ' 
and aiuce then has been the subject of much careful 
ubserratiou and study. It consists of a violent pain 
in the cheat extending from the sternum to the spine, 
Dearly always on the left side, which comes on sud- 
denly, and as suddenly ceases, and is accompanied 
while it lasts with a feeling of ajiproaching death. 
The jiain may extend to one or both arms, most fro- 
tjiieully to the left, and may stop at the elbows. 
More rarely it occurs in the right arm and soniA^ 
times in both arms. It may also reai;\ito t\ie¥i^%'ei 
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Conditiona under wMcli it arises. ^From tlie con 
flicting accounts of the frequi'iiRj with which angioit 
pGctoria occurs, it iii eTident that authors are nof 
agreed aa to what a typical auginal attack id. Foi 
example, Tiaenticc states that aiigiua pectoris ill i 
slight or middliug degree is extremelj comiuon, audi 
exists very frequeutly in persona who hare no or^ 
ganic affection of the heart or largo yessela, wUereu 
the majority of physicians hold that angina peutori 
ia very rare, and when it occurs is almost invariaU 
associated with some definite organic lesiou of t 

It is to the rare nnd severe or typical angina pi 
toris that we allude at present. TLe couditious wi 
which it is chiefly associated are : 

Valvular disease of the heart, especially iucomM 
tence of the aortic valves, whether produced 1 
rupture, atheroma, or in any other way. 

Fatty degeneration of the heart, pnrticularly wbi 
the coronary arteries are diseased and atherotnatoit 

Aneurysm of the aorta. — Aup;ina occasional 
occurs with aneurysm of the aorta, but not " 

I often. 
Oont. — All the writers on the subject are agrnl 
ia connecting angina with gout and the high Uvii| 
and sedentary habits which gi^o rise to it. 
matism is rarely a precursor of angina. 
The predisposing conditions are : 
Hate sex. — It is very uncommon in women 
Late middle age.— Generally beyond fifty years 
High social position.— Possibly as likely to c 
gout. 
Symptoms. — The first altiick us a rule cotnea «. 
without any special wuming of its onset, the tzci^ 
ting cause Ijciug frequently a very slight one, aon 
unwonted exertion or some sudden excitement l>eiii„ 
BitfficicHt to (Iclerniine the paroxysm. Walking np- 
' iiJl against the wind after a xwA ia stated (< " 
tWi ail iiltack; niis'ng tUo avma \..i \.\\\.\«-n 
J 
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collar, and an; simitar sli^bt eiertion nuj a/et iu tbe 
same war. 

It sbDald not be forgotten that tbe first attack 
may be, and the second or tiiird attack, if long 
intervals have elapsed between them, is freqoentlj 
fatal. 

If tbe yatient survive the earlier attacks, it aeori? 
alwavB bappens tbat for the future bis attacks are of 
two distinct kinds, the one short, more frequent and 
less severe, and tbe other occurring less often, pro- 
longed and severe. 

When attacks are habitual, the patient generally 
has some warning of their approach. One patient 
of mine, whom I have seen several times whilst in an 
attack, nearly always said, " It's coming !" before the 
actnal paroxysm look place. 

The attack itself, which lasts from a few seconds 
to ten minutes or more, according to circumstances, 
comes on with increasing pain iu the chest of most 
escraciating ebaracter, tearing, gnawing, or boring, 
accompanied by tbe characteristic sensation of suffo- 
cation and feeling of iuipendiog death. It is a moot 
point whether the patients are able to breathe during 
the attack. Some assert not only tbat they are 
able to do so bnt also tbat a deep breath relieves tUe 
f*ain, as pressure also does Eometimes. Iu addition 
to tbe direotions in which the pain is accustomed to 
radiate, as indicated in the above description of 
Lalham'a, it appears that many other nerves may be 
svm pathetically involved, e. g. any of the branches of 
the brachial, lumbar, orsaeral plexuses. The poise 
during an attack is almost always affected ; it may 
be full and slow, or rapid, small, and possibly irre- 
gular. 

The appearance of tbe patient during au attack 
is almost charaxiteristic. He has a look of intense 
suffering or horror ; tbe eyes may be starin^^ and 

■led, tbe /see pa/e and bathed viit\Y R^eoX. "^^ 
iminittioa of tbe attack is as sudien. as \\\ft V«^ 
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niog ; the patient takes a deep sigbing inspiratioi 
and relief is immediate. Sometimes syncope occm 
during the paroxram from whicli tbe patieut ii 
great difficulty Fonsed. 

Tarietiea dt paendo-anginal attacks. — We cannot 
help thinkmfr that it is best to restrict the term angln& 
pectoris to the rare and severe form of paroijsm, bm 
that IB really the only one which presents all thfr. 
ebaracl^rs indicated iu Latham's description. Ti 
other forms are at least three in number, and mi 
he classed under the generic name of pseudo-angb 

1, Heoralgiffl, esiiecially cardialgia, pleurodyi 
and gastralgia. In these affections, freqi 
connected with antemia, dyspepsia, hyste 
hypochondriasis, there is no evidence of impli- 
cation of the heart or vessels ; the attacks are 
irregular in course and duration. There is 
seldom any organic disease. Hope, a very able, 
writer on angina pectoris, considers these i ' ' 
unworthy of the name of angina. In all _ 
bility many of Laennec's cases belonged to thii 
class of neuralgias and were not true angina. 

2. C&rdiac asthma. — In this affection there is 
peculiur interruption to breathing accompauu 
liypain of a more or less severe character ; 
the preecordia. Tbe breathing is laboured, rajnd, 
shallow, and wheezy. The attack occurs sud- 
denly and ceases suddenly, and is an occastonal 
at'companiment of organic disease of the heart 
The following case illustrates this variety of 
affection : 

A. Q — , aged forty-one, a thin, i)ale, and 
nourished woman, was a patient of mine at 
Victoria Park Hospital some time ago. 1 
came to the hospital fiomplaining of Bpaam( 
attacks of difficulty of breathing vdih pain. ] 
cAesi was very defoi"meditomla.i;.eTa.lc«rTature( 
the spine, and theapes-\)eatwaBmMGVSi«^> 
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^^B iu consequence; a yviy loud Rjetolic u 
^^B was heard all over prescovdia, chief); at the base 
^^^ and apex ; possibly, therefore, tvo difEereot miir- 
^^V murH were present. 

^^B Although the dyspncea or orthopnoea was 
^^B Bpasniodic, the pain of which the patient com- 
^^P plained was evidently not in hei' eyes anything 
^^ like ao important aa the dyapncea. 

3. Epileptic nearalgia (Trousseau), or ayiicope 
anginosa (Laennec and Parry). — In this form 
there is a warning almost exactly like an epileptic 

»ftiira, violent paiu in the chest, and dyspncea of 
most distreasing character, and speedy uncon- 
sciousnese, from which tJie patient may not 
recover. If he recover after the fit, stigmata 
or vibices, very similar to those observed art«r 
an epileptic fit, may be found in various parts 
of the surface of the body. Two cases of this 

I kind are impressed upon my memory. 
Two men suffering from aneurysm of the aorta 
experienced attacks which occurred suddenly, 
commencing with intense pain in the chest. 
The first, a aailor, aged forty, died in one of 
theae paroxysms (the second during his stay in 
hoapital). It was noted at the bedaide that 
the attack was almost exactly like an epileptic 
fit. On autopsy it waa found that the aneurysm 
had eroded several of the dorsal vertebras, and 
that there was evidence of presBOre upon the 
left vagas nerre, which waa gi-eatly flattened. 
In the second, the patient also died in one of 
these attacks, which waa about the fifth during 
his stay in hospital ; and here the left recurrent 
nerve was affected as well as the lefc vaguB. 
Attempts have been made to dietiDguish other 
varieties of attacks included under the term angina 
pectoris, but for all practical purposes tii« vibo^ft 
^^encrijition includee all the moat imYOtta-xit, "^ 

^^^aiioloffy. — In considering the paftioVQ^ Nit "^^ ] 
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7i SYMPTOMS OF THE 



be bi'st to confine 
paroxysm. Tlie i 



.ngmal* 



a Ihret 






1. Tliat it is dae to spasm of the lieart. —This w 
the view tba,t Heberden took, and in taking it ben 
followed by Latham. Hebei'dcn'a reiiaoua for belief' 
iDg iu apasm of the hea.rt as a cause were put for 
nard at great leiiglb. Of tlieae the most importatl 
may be cited as follows : That the attacks come ai 
go suddenly ; that there are long and complete into 
miaajons between them, and tbat tbe pulse is m 
affected during the height of the disorder. 

Hcberden did uot, however, examine the bodies c 
more than one of the hundred cases he claimed \ 
have seen. In this one "a very skilful amLtomii 
could discover no fault in the heart, in tbe valvei 
in the arteries or ueigbbouring veins, excepting son 
small rudiments of ossification in tbe aorta." • 

We now know, however, that in cases of deat 
from angina tbe coronary arteries are often diseaeec 
and tbe muscular tisane of tbe heart is fatty. TJndl 
such conditions we are unable to Bee bow tbe atta 
can be due to muscular epasni. ^^ 

2. That it is a pure neurosis or neoralgia.— Thj 
is no doubt true of some of the varieties of a 
as we have indicated, but this theory is inadequal 
to explain true angina. But under this bead muB 
be considered tbe important observations of Brunton. 
His researches are thought by some physicians to set 
at rest for ever tbe inquiiy into the pathology of 
tbe condition. "" 

Few observations bad been previously made »p< 
tbe pulse during an anginal attack. Heberden u 
the very astounding statement, as we have i 
above, that tbe pulse was unafEected. Latham n 
ktioued the pulse only casually. Brunton, bowever^l 
Ptbserved tbe condition of the pulse in a case nbidi 
taajB, "from tbe absence of a sense of impending 
\th, might be i-eekotiod as one ot l ' 
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but in the lutensit; of the pain anil the inauner of 
its radiation more closely resembled true angina— as 
cardiac lesion was present, it belonged to tbe class 
OFgaaic aDgiua"^ — and showed that in that case 
there was increased blood pressure. He supposed 
that this increase of the blood pressure was due to ft 
spasinoJic contraction of souie, if not all, of tbe 
small sysf^mie, and probably of the pulmonary 
arterioles, and he concluded that this was probably 
due to "a derangement of tbe vaso-motor system, 
and accompanied by a derujigement of the cardiac 
regulating apparatus, producing quickened instead 
of slower pulsation." 

In a case which I have recorded, I found the pulse, 
when taken during a paroxysm, amounted to 104 
beats per niiuute, and tbe tension was above normal. 
This patient suffered from aortic tuIvc tUseaae. 
Other ohservations have l^een made confirming 
Sruuton's iiwts. He exhibited nitrite of amyl, a 
drug which diminishes arterial coutmctiou and 
lowers the blood pressure, and demonstrated that it 
stopped theauginal pain. He showed, too, that other 
agents which diminish blood pressure, e.g. blood- 
letting, also diminish pain ; and those which increase 
blood pressure, e.g. digitalis and aconitf, also in- 
<-reaae tbe paiu. Since these most excellent results 
were obtained, this drug has been used much 
in cases of true and false angiua with success. 
Without going iuto the apparent anomalies of the 
first recorded case, as Gairduer has done, which do 
not, it seems to me, interfere with tbe result, one 
cannot but agree with this writer when be says that 
" further observations seem to be required before it 
can he safely assumed that either the vaso-motor 
deraugement on the one band, or disorder of the 
cardiac innervation on the other, is the primary or 
essential phenomenon of true angina pectoris." 
_, 3. That dilatation of the lieait ia tUa niuae, "\. ^\\e 
mtfroijrsma] paiu. There art; many rea.s(n\R,'«e W\\\t, , 
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for believing this is the currect explanation ; of thes 
three may be mentioned: 

a. That the heart being genemUv in a condition aCM 
fatty degeneration ia in the condition strongljfj 
prediapoaing to dilatation. i 

b. That the rapidity and not infrequently feeblfrj 
ness or irregularity of the pulse raay be ex-^ 
plained by auppoaing increasing dilatation of the ' 
Ikeart. If the increased peripheral resistance 
precede the dilatation, it may be supposed that 
the weabei^ed heart cannot OTercome tie increase 
of resistance to its stroke and so dilates. 

e. Tiiat the heart is almost inTariably fouid 

after death in a condition o£ dilatation. Tl ' 

has been admitted by almost all, if not ) 

observers. 

Treatment. — We have now two drugs at ai 

rate which seldom fail to relieve an attack of angini 

if administered quickly enough, viz. Amyl nitril 

and Nitro-glyoerine or Tri-nitrine. 

The former in usually given to the patient to bi 
and for this purpose should always be kept in a v 
stoppered bottle, and renewed frequently. Unle 
these precautions are attended to the very volatileBU 
stance loses its proj'erties. Another way is to spriuii 
a few drops on a handkerchief. In either cai " 
patient should be directed to sniff tbe amyl t 
until relief is obtained. Tliis usually takes place « 
soon as tbe temples liegin to beat and tbrob, and tS 
face and forehead flush, and tbe head aches 
are indii«.tionH that the capillaries and smail arterk 
are dilatfd, tbe peripheral resistance dimiaiBhod, an 
the arterial tension reduced. As a rule, a patieS 
who is subject tii anginal attacks, may be trusted t 
carry in his pocket a small bottle of the remedy, 1 
as always to have it at hand if wanted. 

The other remedy, Nitro- glycerine or Tri-n 

introduced hy Pr Mun-eU is aVao iwj efficacioa 

^imftiwes more so, at other limes Uaa ao VHimv "fi 



amyl nitrite. Ita physiological action is apparently 
similar. This dmg is now usuallr administered in 
the form of lozenges or tafcloids, containing -jjf^ to 
j'j, fjr. in each. The eomixJimd til-nitrine tabloids- 
containing tri-nitrine ^1^ gr., nitrite of aniyl ^ gr.^ 
capsicum j'9 gr., menthol ^^ gr., appear to be a. 
Tery convenient method of giving the two drugs, 
together internally. The dose of the tri-nitrine may 
be gradually increased, but not too rapidly, lest 
nausea, pain in the t>toinach, aud fainting ensue,. 
which is sometimes said to happen. 

In the cases which altogether resist the action of 
these drugs Opinm should be tried, especially in the 
form of subcutaneous injections of morphia, This, 
remedy is especially valuable in eases not amounting; 
to typical angina. We have used it largely in some 
cases wilh good, success. 

Local applications of mustard poultices, or of 
belladonna and opium liniments, are also recom- 
mended. 

The treatment of the eonditions giving rise to the- 
angina would obviously he necessary after the attack 
was over ; careful diet, absence of excitement, regu- 
lated and moderate exercise, purgatives, alkalies and 
tlie like, would be required on the one hand, change 
of air and scene, good diet, open air, tonics, especially 
iron and strjchuine on the other, but in all cases 
careful attention to the digestion cannot be too- 
strongly insisted upon. 



W VX. Syncope or Faluttnir 

Syncope is a condition iu which the blood pressure 
is suddenly diminished to such an extent that the- 
brain and the central nervous system are insufficiently 

ijiplied with blood. This fall ot \Aooi-^te%a-wtft\*. 
m/ty produced by a j>riniary faUuYfc ot WicVea.'c'C*. 
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action, altbougb there are casea in which it appearK 
that tbis is Gecoadary to sudden dimiuution of ihS 
peripheral resistance. 

ConditioiiB under wMcli it occurs. — 1. Fredia- 
posing.— As a rule young girls, after puberty until 
twenty-three or twenty-four years of age, are moat 
prone to faintnesa or attacks of syncope, especially 
if they are ansemic and nerrons. 

2. Anatomical. — If what has been said in the fi 
chapter aa to tUe essentials of a natural cardiac actioii 
has been followed, the conditions under wliic 
tsyncope may arise will be easily uuilerslood. 01 
J.]iese Che most important are as follows : 

a. Insufficient supply of blood within the chamberi 
of the heart especially occurring from — 

1. Severe and sudden hemorrhage to such al 
amount asto appreciably diminish the tota 
volume of blood in the body, e. g, post 
partum luemorrhage, rupture of a largl 
vessel or of an aneurysm : in many s 
cases syncope sirajily precedes death. ^^ 

2. Retention of too large an amount of bloM 
within the Teiious system. It has beat 
called bleeding into the veins, and may' 
occur when pressure upon the outside A 
veins is too suddenly and completely r». 
moved and the inside pressure is very small. 
This is particularly likely to take place 
when the abdominal veins are thus released, 
as when ascitea is relieved by tapping and 
pressure is not kept up with a binder. It 
caunot be too strongly insisted upon that 
tbe capacity of tlie abdominal veins is equal 
to the total amount of blood in the l>oiir^ 
Fainting may also happen in paracentewf^ 
thoraeis. 

Obstruction of the return of Mood to t] 
heart, in tbe lungs, or elsewhere, may hafi 
a like effect. 



^nal 
itewM 

otbl 
haffl 



: M&lnotrition of the heart's Bubstance, and this 
must lie taken lo include not oulv the iiiiiBi;le 
but iilso the ganglia. Siiih it coiiscqiieuee 
results from — 

1. An iuBufficient supply of duly m teria-liBed 
blood, as in antemia, phthisis, and other 
wasting diseaBes. 

2. The circulivtiou of poisoned blood, acting 
either upon the museles, tLe nervous ajipa- 
ratuH, or upon both. 

The moBt common effect of both these 
circumstances is fatty degeneration, the 
frequent precursor of dilatutiou. 
c. Inhibition of the heart action throu<^h the cen- 
tral nervous systeni or a sudden either local or 
t general dilatation of the arterioles. When 
these nervous phenomena are witnessed, thoy 
are nearly always instances of reflex inhibition. 
The sensory nerve terminations stimulated being 
often those of special sense, a bad smell, a hor- 
rible sight, Ac, sometimes causing syncope. It 
is difficult lo sepai-ate such cases from cases of 

I shock. 
. Siminntion of the arterial tension from nny 
cause inchiding (c), and so a dimiutition of the 
rBsistjince the heart has to overcome. This, it 
mast be recollected, may lie either the cause or 
the effect of the inefHcient cardiac si rokc. Thus, 
it may be due to (i) a dilatation of the arterioles, 
e.g. by heat, as in a warm hath, by drugs, or 
"by central vaso-motor inhibition, as above men- 
tioned; (ii) by rapid bleeding; or (iii) venous 
^latation ; or (iv) regurgitation of blood through 
the aortic valves during diastole. 
. Xeohanical obstruction to the action of tKe 
heart) such as occurs iu i>critarditis from effu- 



sion or adbesiona, or Irom pressure of a difi—^^M 
tvoded slouiach, an enlarged ■,iV)(Vo\iwvi, wkW ' 
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/. Dilatation of the heart, either sudden or 
gradual, and produced in auy way, must be 
considered aa exceediugly pi'oue lo be asBOciated 
witli syncope. 

Thus we aee that the cause or result of all these 
«ouditions is a temporary fail of blood preasure, 
together with partial antemia of the brain, aad uii- 
consciousaesB. 

These ia general produce syncope ; they are pro- 
Lably instauues of reflex stimulation of the cardio- 
inhibitorj or the vaso-motor (lentrea. 

Phenomena of syncope. — There are a.s a rule pre- 
monitory symptoms of a fainting fit, languor, reat- 
lessneiB, muscEe volitantea, noises in the ears, cold- 
ness and shivering, sighing, pallor of the face, 
perspiration on the forehead, a feeling of nansea, 
trembling of the legs, These may quickly give place 
to complete unconsciDUsneKs. with dilated pupils, in 
which state the patient niay without warning, fall 
down uncoDscious, the surface of the body and face 
being bloodless, and frequently covered with sweat; 
pulse scarcely to be felt, but if so, small and very 
rapid ; respirations also appear to be slowed. Some- 
times associated with these symptoms are more ox, 
less well-marked twitcliings of the muscles, As iti 
rule, the heart-sounds are just audible. 

The severity of the syncope varies from the 
exceedingly frequent form to which aiisDiIc females 
are subject, often brought on by the hot and stuf^f 
atmosphere of a crowded church or concert room, 
and from which they usually quickly " recover " on 
removal into the open air, to the severe form from 
which patients are with difficulty roused, and which, 
indeed, is frequently fatal, aiising, it may be, from 
some organic heart disease. The duration, too, may 
vary from a few seconds to half an hour or more 
(Dr Hope says dayg). 

When recovery takes place, the patients are iu a 
dazed conilkion J'or a longer or BhoiWr ^^me, VV* 



colour gradually returua to their faceB and lips, and 
Ihey are able to stand with some asKiatance, l<iit tliey 
have no vecollpctioi] of anything whicli has occurred 
during their attack. 

Treatment. — A change from the slanding to the 
sitting position will often ward off a. fainting attack, 
especially if the patient ait with hia or her head in- 
olined below the level of the body. Eemoval into 
pure air, and the application of gmelling salts or 
similar substance to the noatrila, or drinking cold 
water, will often recover a person from commencing 
syncope ; or again, the admiuiatration of Btimulants 
such OS alcohol or ether. Sprinkling the face with 
cold water is also to be recommended. In oases of 
wore marked syncope the aj) plication of a hot poultice 
with mustard, over the cardiac region is sometimes 
attended with benefit, or other stimulant remediea 
applied locally; pressure upon the abdominat aorta 
or other lai^e arteries may be tried. 

kWhen syncope arises from severe hsemorrhage it ia 
osible that nothing but transfusion will produce 
irmanent benefit ; in that condition often onefaiut 
llowH quickly upon another. When syncope arises 
fmm organic heart disease or from ehloroforiu or 
other poison, galvaniam over the cardiac region 
should be attempted. The subcutaneous injection of 
repine haa been used with success. 
Va, however, the most common condition predis- 
ngia antemia and debility, the ordinary treat- 
t of these affections by iron and other tonica, 
d diet, with or without alcohol, change of air, and 
olation of the bowels, is very probably ueceasary. 
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CHAPTER III 

THE PHYSICAL EXAMINATION 
CHEST 

In every ease in which disease of the thorndo 
viscera may be reasonably suspected, it is necosaaiy 
to haTO recourse to a physical eiamiuatiou of the 
chest. This examination comprises four methods, 
earned respectively :~1. Inspection; 2. Palpation; 
3. Fercnssion ; 4. AuBcnltation ; and these sliould 
be used in order in every case. In this chiiptcr the 
application of the several methods will be consider©' 
as briefly as possible. 

I. Inspection is the method of examination !> 
the eye alouo, and coneists of looking at the choa 
with a view of detecting any evident alterations i 
its appearance. Attention should be specially direotai 
iu the eiaminatioii to any abnormalities : 



Normal condition 
ShouM lie supple, el;is- 
tie, of the usual com- 
plexion of the individual 
in health, and should bu 
free from all eruptions. 



Abnormal conditions 

The skin uuiy be al 
normally : 

White iu ansemiafronr 
uny cause, and tilsn som&> 
limes in wasting d 
f. (I. phthisis. 

Yellow iu jauiidii'i 

Pigmented, either 



nbout nipple, or about 
the site of old blistera ; 
this may occur iti Addi- 
sod's diseaae, but also in 
cbrouic waiting diseaseB. 
It may be covered, 
more or Ipss, with skia 
eruptions, specific or non- 
specific, but especially 
with Badamina or milia- 
ria in acute rheumatism 
and other fevers— or with 
Tinea versicolor, a para- 
sitic disease (parasite 
^ Microgporon furfur), 
cliitiflydownthe sternum, 
over the mammary re- 
gions, and on and belween 
the Bboulders, the patches 
of the eruption being o£ 
various sizes, from a line 
to several inches in dia- 
niel«r; they are slightly 
raised, of sinuous outline, 
and often covered with 
minute branny scales. 
This eruption is common 
enough m healtb, liut is 
very frequent in cases of 
phthisis, SiC. 

^TeittB should not The vein« are some- 

_ tdent, except in times very evident, di- 

Iftut and nursing lated,and tortuous, chiefly 

m, in whom those in cases of obstruction to 

og from the breasts the intrathoracic veins 

&rge, blue, diluted, by aneurysms or tnarbvd 

oduouB. growt^L^. 1\ie ca.'^'^vtv&v 

B^ and ■VeUUVw ma-s \ie &.- 

L ^ 



lated in putchee i 
lines, in cases of obstru&i 
tron to the pulinonarjft 
circulation, as iu emphyJ 

The BubcntaneouB tinii. 
gueinny be evidently adft^ 
matons in cases of local or 
general venous obstruc- 
tion, or in geueriil dropsy 
from kidney or li»er dis- 
ease. SubcataneouB e 
physeiua ma.y also 
evident, Vmt it is uivn 
likely to be detected bj 
pa,l]iatio]i, ^^ 



B. Of tbe MuBcular ! 
Hutrltion < 

Tbere should be euffl- 
cieut subcutaneous de- 
posit of fat to cover thfl 
bony prominences. The 
muscles should be firm 
and well developed, but 
the exact normal condi- 
tion differs of course in 
the individual. 



There may be too mui 
fat covering the chesli 
the muscles are then i 
a rule wanting in tone 
this is apt to arise ' 
persons of sedentafj 
habits, and in those wlw 
indulge freely iu alcohol 
and in women past th 
child-bearing age. 

Wasting of the fat an« 
muscles is apt to occn] 
in phthisis, carcinomi 
and diabetes mellitus. 



o. Of tbe Shape and Size of the Chest 

Differences in inili- Abuormalities cons 

viduals even in good in — 
bealfli and sffengfh, A 1. Dilatations. 

typical cbest, sIiouM be 2. ContraftWoia*. 
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^K^m metrical, both sides 


1. Abnormal dilata- 


^VlKing equal in uircumfer- 


tions : 


^Ei^ce and alikt) in furm. 


a. Unilateral, o</cur. 


Kit Hhould areli forwards 


ring iu : 


^n.Bliglitlj', the arching iu- 


i. Pleural effusion. 


^bvreasinit from below the 


the pleui-a being 


KtflavicleB to tbe fifth rib, 


diateuded with 


^K#Dd then receding gradu- 


fluid, and bulging, 


^^■Uy to the luwer ril)s. 


chiefly at the base. 


^^nhere should be nu 


ii. Pneumothorax, 


^^ODpra- or infra-ulavica- 


the pleura being 


^^Tar depressions, neither 


disteuded with 


should the tipper ribs l>e 


air. 


evident. The angle of 


iii. Hypertrophy of 


Ludwig. or that made 


the Heart, or 


by the upp>;r bone with 


Pericardial effu- 


the b<jdy of Ihe atemum. 


sion, may produce 


Bhuuld not be esagge- 


local bulging of 


rated. Tbe nipple should 


pitecordia. 


L.t>e on the level of the 


iv. Aneurysms, Tu- 


KSfth rib or fourth inter- 


mours of the 


■■eostal space. The pec- 


boues. e. g. of the 


■^ toral fold of skin, corre- 


sternum, of the 


Bponding with the lower 


lungs, liver, or 


border of the pectoralis 


spleen, mar cause 


major, should be evideat 




H in a niuaouLir subject. 


b. Bilateral exists in 


m 


theao-calied-baiTel- 


^1 shaped " chest o 


emphysema, in which the 


^K diameters of the chest in general are ■ 


H increased. Sometimes the upjier part of fl 


■ tbe chest is chiefly affected. ■ 


^L 2. CoatrBCtions of tbe whole or part of one | 


^L Hide occur chiefly i 


1 chronic pleurisy, after H 


^^^ the absorptiou or 


evacuation of the fluid 1 


^^P effusion. Contractious, depressiong, or flatten- | 


^B itig of the chest, of 


less extent, occur va. tW m 


^V varit'Ud r.rriiu* of wasting diaeasee o^ VaeX-M^^,^ 


^M espcvMlh- in fibroid 


phtbiaia, t\it^ tu«Av\\Q&«^M 


* 


■ 



seat nf contraclioti beiug above and below tl 

clavicles. 

In additiou to the above these are tlie follow- 
ing types of what may be called Bubaoi 
chests.* 

1. Alai or pterygoid. — Narrow and shallow; 
antero -posterior diameter reduced, le 
increased. The ribs are more than 
uarily oblique, shoulders full, and 
scapular angles project like wings. 

2. Flat. — A condition somewhat similar to 
but the shape is changed by the true riba 
losing their curve and becoming straight. 
The front of the chest looks flat, or the 
sternum may be even depressed backwards 
HO that the costal cartilages curve in ihaj 
wrong direction. 

1 and 2 indicate a tendency towartli 
phthisis. 

3. TransverBe oonstrictiou of the ohest. — A 
more or It^ss well-marked depression of tho 
lower jiortiou of the chest wall iu fi'oiit, 
from the xiphoid cartilage to mid-axillar; 
line. This is 4:omniou. It is due to Eoma: 
impediment to the free entrance of aufj 
into tlie lower portion of tbe lungs. It* 
cause usually is catarrh of the lungs hi 
infancy. 

i. Pigeon breast, —This is due to a straighteii- 
iiig of the true ribs in front of their angles^] 
the atemuin is thrown forward, and llie, 
greatest lateral diameter of the chest it.i 
thrown backwards. The horizontal section; 
thus tends tuwarda a triangular foi 
With this is nearly always associated 
consideralile amount of luttiral constrit 

5, Rickety chest.— In Uiia variety, a sballM 



le 

1 
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loDgitudinal groove is found on either side 
of the chest, at the juniition of the ribs and 

the costal cartilages. 

D. Of the Resplratorr Kovements 



Normal 
Begular in time aud in 
depth, equal on both 
sides ; of the inferior 
coBtal or cos to-abdominal 
tjpe in man (the inter- 
costal muscles being 
little used), and of the 
snperior costal typo in 
and children. 



Abnormal 

The breathing may be 
unec^ual on both sidea — 

1. When this ia the 
case it ia noticed that one 
side partially or wholly 
moves less freely than 
tlie opposite side. 

When the upper imrt 
moves badly we usually 
liave to do with some 
form of wasting disease 
of the lung. 

When the lower part 
moves but little, a pleural 
effusion or pneumonia 
may be suspected. 

If the whole aide be 
motionless pneumotho- 
rax is likely, or eiten- 
aive pleural effusion, or 
very advanced phthisis. 

b. Dejiressiona of por- 
tions of the chest wall 
occurring in inspiration, 
with bulgings during ex- 
piration—the reverse of 
nonnal — occur in tlie 
upljer intercostal space 
in phthisis, especially 
when a cavity ispreaeu', 
in thu miAAVc ft\«iRea \tv 



Rapidity.— 14 to H 

refipi rations per minute, 



and iu the lawer part i 
the cheat and epiga. 
trium and elsewhere i 
severe eraphysoma, bi 
especially ia croup as 
other laryngeal obatruO 
tions in childre 

The type of respiratio 
may be changed, as whe 
the diaphr^m is unaU 
to act from pi-eBBare o 
the abdominal content 
or from paralysia. 

The number of reapi 
rations may !« inci-e; 
to 30, 40, 60, or i 
higher. This increase oecura when from an 
cause dyspntea is present (see p. 52). 

A rhythmical irregularity of breai hing, know 
as CheyneStokea' respiration, is obserred i 
the later stages of some diseases of the fa 
especially in fatty degeneration, as well as i 
some other diseases. It consists of a regult 
series of rapid inspirations, increasing regulari 
in depth until an acme is reached, when tl 
inspirations become gradually slower and aiui 
lower until they cease altogether, and a paui 
of about the same duration as the series <; 
inspirations ensues, when a similar cycle of t\ 
spiratious begins again. 

E. Of the Apex-beat 



Normal 
PoMtion.— Two inchei 
I below the left nipple ani] 
I one to the right of it. It 
htie Rllb ioterspace, he- 
Khreen the left [inrastiu'na 



Abnormal 

The apcx-bciit may 1 
displaced either to t] 
left or to the right. 

DlEplaoements to H 
left otcut AVftfts vti— 



APBX-BEAT 



Character and extent. 
— DiBtiuct, yet not heav- 
iug. Loi^alised to a small 
s]>a«« not more than an 



b7 

i. Hjpertropby of the 

yeutrieles. 
ii. Air oi- fluid iu the 

right pleura, 
iii. Tumours to the right 

of the heart. 
iv. Shrinking or con- 
traction of the left 
lung, especially in 
chronic pleurisy. 
V. Pressure upwards of 
the diupbragm from 
abdominal a,Sec- 

The amo^mt of dis- 
placement varies; gene- 
rally it is downwards as 
well aa outwards, but in 
iv it may be upwards and 
outwards. 

Displacements to the 
right occur in conditions 
similar to the above (ii, 
iii, and iv). The apex 
may beat to thu right of 
sternum also, in the rare 
event of the viscera of 
the cheat being trans- 
posed. 

Cannot be seen, aa in 
very stout people, in 
cedema of the skin, or in 
emphysema. 

May be heaving, forci- 
ble, and extensive, as 
hypertrophy of the heart. 

May be diffused with- 
out bein^ i.oi:»ii.\i\fe, \ 
pericaidvUa- 
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Look also for uji_y ab- Abnormal pulsatiou il 

nonii:iI piiIaatioD. observed — 

i. In cusca of aneU' 
rysm of the aorta or innominate arter;, 
generally in the neighbourhood ot the. 
Becond right interspace, 
ii. Fulsatiuu to a lesa marked extent ma; 
occur in aortic diseaBO, witliout aneurysm! 
ill. A dilated right auricle may produce a aysi 
tolic impulse in the fifth interspace to right 
of sternum, and also iu the epigustrium 

II. Palpation is tbc method of examination b] 

the band. It is used to confirm the observationi 
made by inspection. Any abnoi'malities detecte 
by tbe latter uietbod should be further investigate( 
therefore by palpation. There is, however, i 
information to be obtained by palpation with respect 
to (be Tibrations of the chest wall under certain coS' 
ditioiiB. 

A. The vocal fremitus. ^The chost wall ia throni 
into vibration during speefli, and its vibrations niaj 
be fflt if tbe hand be applied to the chest. The caus 
of the fremitus is tbat the vibration of the voa" 
cords during speech is communicated by the colum 
of air iu the trachea and bronchi to the pulmonai 
air-vesicles, and so to the cliest wall. 

The strength of the vocat vibrations depends n 
the pitch of the note ; the deeper the note the moti 
marked the vibration, so that with bass voices aoi 
in men it is most marked. It diminishes as tk 
distance from the larynx increases ; and is felt mov 
on the right side than the left, because the righ 
bronchus ia wider than the left, and is given off at I 
less acute angle. Excessive development of tli9 
chest coverings, its fat and muscles, acte as a diunpvr 
and diminishes the Tocal fremitus. In pathological 
siatL-a the vocal fremitus may be (a) inoreMed 0E_ 
f'^J dimiaisbed. M 



fa) Con'HLiona ia wLicL the vucal fremitus is in- 
creased : 
j. When tlie Inng^ is consolidated from au^ 
c'jiuse, but esi»eeially iti pueumouia, the 
vihriitions of the column of air in the nearest 
broiithna are conducted excellently fiymeans 
of the coQBolidateil luag to the chest wall. 
ii. Over cavitleB with denRc walla near the sur- 
face, freely communicating with h. bronchus, 
the vocal vibratioas of the airiu the bronchus 
are even ampliiie<]. 
iii. Ill emaciated individuals. 
(t) Cdinlilioiia in whicli the vocal fremitus is di- 
minished or absent : 
i. Jtiplenraleffasionsof anykind, if theeffuaion. 
he slight there is diminished fremitus, and if 
kr^'O tbe fremitus is absent over the position oE 
the fluid. The fluid acts as a damper, and stops 
the conduction of the fremitus to the surface, 
ii. In pneumothorax, the air acts in the same- 
manner aa tlie fluid ini. 
iii. Ill obstruction to a bronchus, diminishing 
its calibre partially or wholly, the fremitus 
may be diminished, iv. In stout people. 
B. Friotioafremitus.— The grating of one rough- 
I eued surface of the pleura over the other in pleurisy 
■■may sometimes be perceived during inspiration on 
1 tbe application of tbe hand, 

I c. Shoschial fremitna is sometimes present in 
f bronchitis when there is couaiderable obstruction 
from swelling of the inucoua membrane or from 
accumulatiou of tenacious secretion. The air in the 
tubes ia thrown ioto extra vibration by tbe vibration, 
of tbe bronchial walls and of the fluid contained 
^ within them. 

. Cavernous fremitus. — Id cases of vomica in the- 
! of the lung, if sufliciently superficial, 
t due to the vibi-alion ul IW ftaxft. 
seme times he felt. 
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E, Flnotnation. — In ca-aes of exceaaisii pleural effu. 
ion fluctuation of the fluid may occaaionally bfl 
detected if one band be placed on tbe side, and' thti 
surface of the cheat be tapped with the finger in &b 
Intereostal apace at some little distance. 

Palpation of the cardiac region.— In the cardiae 
Tegion palpation should be directed to further invea 
-tilting the position and character of tbe apex-beat 
and of the abnormal pulsations noticed on inspectioa 
It frequently bappena that the position of the apei 
beat and abnormal pulsatiojis not made out l)y iii< 
spection aloue may be detected by palpation. 

In addition to those ayatolic impulses noticed i 
inspection, with palpation prEBByatollQ and diaBtoIi| 
impulses may occaaionally be detected, the former a 
c&sea of marked hypertrophy of the left auricle i 
the fourth interspace neaj" to the sternum, and tb 
latter either at or near the apex-beat in hypertrophj 
of the heart or in the left second intercostal spaO 
near to the sternum ; when in the Utter situation 1 
usually corresponds with an accentuated secoof 
^ound. 

Impulses in the cardiac region may be accompante< 
by thrills, a sensation being felt when the hand i 
Applied to them such as would be percpived npoi 
stroking the back of a purring cat ; hence these thrill 
have Imjcd called purring tremors or frdmiMemeil 
«ataire. 

Thrills or purring tremors felt in the followli^ 
situation?, if well marked, indicate deliaite conditiua 

ka.nd correspond with murmuva heard loudest i 
.same situations. 
: 



I. Ata,pet-bmt . 1. S;gtolic thrill^Mitraliii 
2. PrBsysWlic or 

cimatolli: thrill^Mitrul bI 

''•"• '■'"" '•'(.1. Dl..Ulk<te>U.k,«..» 
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At the euHifoi 
cartilage, or o\ 
fourth coatal ci 

I pace, eloie to t 



5, Systolic tlirill = TFicu8pid i 



IV. , 



left 



the I 






Pbplow 



•ligLtly 



7. Systolic thrill = ruli 

8. DlMtolic thriU=Pn1 



Nos. 2 and 3 a 
Svstol 



f Of the above eight tbrills 
tlie most common and d* 
thriil I cousider to be v 

Pericardial tlirill or friction fremitns- 

■eaaes of pericarditis the rubbing of one r 

surface of the pericardium against the other produces 

palpable fremitus. 

Fluctuation of large pericardial effusions may be 

sometimes detected. 
^_ ThrillB may be somt^times felt over pulsating 
^KneuryHmal tumours. 

in. FercoBBlon ia the method of examination by 
striking or tapping the chest so as to produce 
sounds, from the chaiaeters of which the condition 
of the subjacent organs may be inferred. It is 
either immediate, when the chest is struck directly 
with the ends of the fingers, or with the flat of the 
hand, ormfidiate whpD BOmething interveiies between 



, the chest waii and the pi'Tcusaing finger or fingers. 
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This sotDBthiQg is generally tbe first finger oE th 
opposite liiLnd, but a thin pliite of ivorj maj b 
used (pleximeter). A hammer or plessor too m&; 
Ije suCatituted for the fingers in percnaaing, ha 
without rauchgaiu. 

As regards the number oE fingers used, proctia 
difiers ; some use three, others two, and others OIH 
either the first, second, or third fin(_ 
ments of the hand in percussing should be from th 
wrifit with the arm motionless. 

The sound produced by the percussion of th 
chest posseses two of the properties of a musical toiu 
Tiz. inteniity and pitch. Fitch depending upoi 
the number of vibrations in a given unit of tim< 
and iuttiusity upon the extent of tbe vibrations. J 
musical tone, it should beremembered,ismade up o 
rapid rhythmical or isochronous vibrations. It tlk 
vibrations are not rhythmical the sound is not 
tone but a noise. In these sounds, therefore, H 
have to deal with intemity, pitoh, and tone. 

1. Intensity of percussion note, i. e. the loudness 
the tenns iudicating this properly are loud a 
soft. It is not a very important part uE t 
sound produced, aa it depends chiefly upon th 
force exerted in percussing. 

2. Pitch.— According to their pitch, percussio 
sounds are named in order as the number c 
vibrntluns iucreaae. 

■I. Low-pitched or tympanitic, the sound ptt 
duced in pereussiou over the distended beUj 

ff. Snhtympanitic over normal lui 

y. Tracheal, as over the trachea. 

3. Osteal, the suund yielded by the percus 
of bone, cartilage, and solid structurea. 

3. Tone.— The percussion sounds are seldom p 
musical tones. Tbeit' musical properties may h 
obscured, muffled, or dulled. The terms uae 

to indk-Hte their musical property or its diminoi 
tiun or aiisence are cleai, mu&eft., it &^. 
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dull sound of the periiuesion note is one witbout 

time or a, noise. 

(PulnesB, and its opposite, acantiness, are said by 

iee to indicate tlio duration of the note, which iu 

rorn depends upon Ihe elasticity of the jwrcusHed 

»odj.) 

A very consideraUe amount of confusion exists as 
othe exaet meaning of the terms used in describing 
ihe percussion note. 

The sub-musicjvl tone may possess high or low 
pitch, loudness or softness, fuluess or scantiness. 

A dull sound or a noise does not possess pitch, but 
may be loud and full or the reverse. 

Canse of the percussion soimd. — How the percus- 
sion sounds of the ehest are produced is a disputed 
I point. There are several theories. 
< 1. That it is due wholly to the vibi'ation of the 
chest wall. 
fe- 2. That it is due to the vibrations of the air within 
L the pulmouary alveoli. 
■^8. That it is due partially to the vibration of the 
K cheat wall, and partially to the air within the 
B pulmonary alveoli, modified by the state of ten- 
I Bion of the lung tissue. 
■ 4, That the lesser bronchial tubes yield the per- 
B cuasioQ sound, which is conducted by the tissues 
W solely, the qualities of the tone depending 
■ upon theamount of their thicknessand elasticity. 
K When the conducting material is thick and in- 
I elastic, the sound is more muffled, lower- pitched, 
t and less loud than when Ihe reverse is the case. 
This ket theory is the one adopted by Gee and is 
certainly tlie most workable. 
TlM Wonaal PerooBslon of th« ObeM.— The 
percusBion sound is sublyiiipanitic over the whole 
of tht) right cheat in front to the sixth rib, being a 
-little less resonant over the a)>ex, and in the fifth 
^niiit^rcoBtal space than elsewhere. BAovi 'Ca^. ^VCa 
^^^terapoff tin- sound is quite dull Jrova t\ie sAwaKivsQ. 
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of tbe liver upon that side. Upon tbc left tte eounS 
ia as on the right, except that there is a, small, more- 
or less triangular pat^h of dulness, corresponding to 
the hca,rt lying subjacent uncovered by the lung. 
This area of cardiac dulness begins above at tho J 
junction of the fourth rib with the sternum, and Mt 
bounded on the left by a line drawn from thitt-J 
point to the apex-beat, and on the right by a lint 
drawn down the left edge, of the sternum. Below 
the dulueas may be considered to be included by i 
line from Ihe apex-beat to the sternum at rij ' ' 
angles, but in reality it is difGcult to Bay where c 
diac dulneBa ends and liver dulnesB begins, as they 
are continuous in this situation. Over the sternum 
also the sound given bv percussion is subtympaaitio. 
At the level of the siittli rib on the right side thl"" 
tympanitic note of tbe stomach Sr^t appears. J 

Laterally, the sound is subtyrapanitic on the rigbl 
side to the eighth rib, and on the left to the niothJ 
Behind, the sound down to the tenth rib on either 
side ia subtympauitic, but not quite so clear as in 
the front of the chest, Tu the supra- and infra- 
Bpinous f i>s8ae, and close to the spines of the vertebrffl,, ■ 
it is more high pitched (? osteal) than elsewhere. 

A. Conditions prodncing increase in the resonance^ 
on pfircuEsion 

1. In pnenmotliorax the note being tympanitic 
liut uot clear. 

2. Ia eayitieB almost if not quite empty of fluid and 
ueiir the surface, or deeper if with firm tissue 
Iwtweeu them and the surface, provided they 
are of fair size and in front of a large bronchus. 

3. In conditions when the lung tissue is relaze ' ' 
e ij. (a) in pleural effusion the duliieSB of t . 
tensive effusion, preceded by a clear percussioi 

note, Iboa^h high-pitched ; and, 
moderate effusion a siiui\a.v pcvuv 
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observed above tLe limit of the efEusion in the- 
front and aide of tbe cbcst. (b) In the first 
stage of pneumonia, and when it is undergoicg^ 
resolutiou, in cedema, congestion, tubercle, &C., 
where the air-Tesicles are relaxed from the pre- 
sence of fluid or solid material within them. In 
all those c-aaea the note is high -pitched. 
'. In empliyseina not only is there diminution of 
the cardiac and Hver dulneaseB, but also the 
percussion note is over-resojiant though not 
clear. 

, Conditions producing decrease in the resOQanc& 
on percussion 

1. Consolidation of the luug Irom any cause with- 
out relaxation of its tissue, e.g. pueumonia, 
phthisis, infarct, Ac. 

2. Flenr&l effusions, if the effusion be sufficient.' 
It should be remembered tha-t there is not abso- 
hite dulness in the early stages. 

3. Collapse of the luug. 

4. Extreme Btretohii^ of the air-vesicles as in 
violeot straining inspiration. 

5. CavitieB iu Ihe lung, which are surrounded with 
tough, unvielding walls, or which contain much 
fluid. 

Special percussion sounds 

I. The cracked-pot sotmd or bruit de pot fele. 
This is a more or less metallic sound, whicli may be 
Cimilal.ed by joining the bauds with the palms in- 
wards so as to include a hollow space, and by knock- 
' e back of one of them against the knee a sound 
Bee that which arises from the clinking of money 
i produced. The conditions necessary for the pro- 
puction of this sound seem to be the sudden esca^ 
r from an enclosed space under \iTens\VTe, 
If cmuked-pot sound uiaj 1)6 pToiVweei C)\\ yc^- 
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cuaaioii of the chests of children when e 

adults whea siugiug a prolonged uote, or if the cbea 

te covered with much hair. 

la pathological conditions of the lungs the souim 
is produced on percussion : 

a. Of cavities of medinm size, freely connDuni 
eating with a bronchus, on firm percuasion, tb 
patient's mouth being open. 
h. Of pleural eSuBion, at the upper limit of tli 

fluid. 
('. Of pneumonia, in the neighbourhood of coo 

soHdated j^arts. 
d. Of pneumotlioraz, with opening iu the llioraci 

2. Amphoric or metallic Tesonance, is like th 
sound produced on percussing an em pty jar i 
bottle. 

The sound arises on percussing over — 

1 . Cavities in the lung stibstance, which must nn 
be smaller tban 6 cm., and must Ijave smooth 
curved walls. 

2. Pneumotlioraz, wh«n the tension of the gas ii 
the pleura la of a certain amount. 

The area of Cardiac dulnesB is diminished in en 

t}hvsema. and increased when there is retraction of th 
eft lung in phthiais and old pleuiisy,aa well as in peri 
cardial effusion and enlargement of the heart. InUn 
latter condition, as well as in aome other nSectiom 
the dulnesa may be displaced as well aa increased. 

Perctusion resiitance. — By this term is meant th 
sensation conveyed to the finger of the {lercussor, g 
yielding or not yielding of the part percussed. Tb 
resistance depends upon the compressibility of tbA 
part, and bence is greater when the fluids or solic' 
are percussed than when Ihe part percussed coi 

TF. ^aMouIttttion is the method of examinatic 

fy' liateaing to the Bounila within lh<: cWsV, w'Ctt 
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by the direct application of tlie ear or through the 
mGdium ui a. BpecJa.1 instrument called a stethoscope. 
Tbe funner method is called inunediate and the 
latter mediate auscuttation. Immediate auscHltation 
is little practised, except uuder speciiil circumstance a, 
at tbe present time. It is iu convenient, and poa- 
BesBCS few if any advantages over the mediate method. 

^ stethoscopes are of various forms. The simplest 
(Fig. 13} coDsiat of a solid rod of wood with an 
expanded end or ear piece. Generally speaking, 
however, the rod is not solid but tubular. The end 
of the instrument applied to the chest is often a 

t small trumpet- sb aped espansion, about an inch in 
diameter ; the tube itself is aljout one third of an inch 
ia diameter, and about seven or eight inches long ; 
<tii& ear piece, about two inches or more in diameter, 
too, is often slightly hollowed out to receive the ear 
UOBt conveniently. Instead of wood other substances, 
«acli as metal or vulcanite, may be substituted. 
Stethoscopes, such as are above described, are for 
U86 with one ear only. Binaural stethoscopes are 
now much employed . Their usual structure 
of two meta,l or vulcanite tubes about two \iitlae'6\^ 
i foot iong, curved at one end nearV^ a.t "^ 
^IsB, tbe curved ends fitted with ifOTy ea.x-'^vn 



inplea of Wooden Stetlioacopea. 
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ma.de b,b just to fit tbe auditory meatus ; tlie otber 
extremities are fixed in a metal frame, so that one 
arm can be separated from tbe other. To tbe fixed 

ends are attached flexible tubes of thick India 

rubber about eight to ten inches long, which iu tur 
are attached to a metal, caoutchouc, i 
piece three or four inches long. 



Fio. 1 



Fjo. 16, 



Fia. 15. 




Fin. 14.— Binnnrnl StethoKoopp. 

FiQ. 15. — Different inl Binaiiml Stethoscope, with removB 
ear-pieee. It may be nlteri'il into tlie ordinnvy form 
roinoving the two end.piacca nnd aubilitiiting one { Fig. 16). 

Tiie choice of a stethoscope is a matter of in 
ridual opinion. To my miml tke bmwiral et 
I scope Is tbe most useful in tte iii^eat\.^\ioTi (A 
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diseases, although no doubt practice with it is 
necessary in order that its tendency to exaggerate 
and modify sounds may he diseounled. 

Auscultation of the chest may be divided into 
fonr parts. 

1. Of the breath -sound a, 

2. Of the voice. 

3. Of the pleural Bounds. 

4. Of the heart and great vessels. 

1. Auscultation of the breath-sounds. — If the 
atethSscope be applied to the cheat in health, a faint 
sound or rustle, or faint sighing munnur, is heard 
corresponding in time lo the inspiratory movement, 
but also extending over a part of the expiratory move- 
ment ; this sound is known as the Tesicular murmur. 
It is heard louder when the respirations are increased 
in number and depth, and its expiratory portion too is 
then plainer. When the vesicular murmur ia louder 
than normal it is called pnerile. Trequently the 
only part of the murmur which is audible ia tlie 
inspiratory. 

The inspiratory sound may be interrupted, or 
jerking, or deferred, and the expiratory sound may 
be prolonged, when ex])iration is prolonged, without 
much aigiiificance. 

Sronchial hreathing is the sound which is heard 
on listening directly over the larynx, trachea, or 
bronchi. It can be distinguished oti auscultating 
lietween the scapulse, particularly near the upper 
and inner angles, or frum the seventh cervical to 
the fourth or sixth doraal vertebra behind, in 
many perfectly healthy peojile, if not too stout. 
In this variety of breathing, the expiratory sound 
is almost if not quite as audible as the inspira- 
tory, but both are prolonged. The s|}ecial character 
of the breathing can scarcely be put into words. 
Both inspiratory and expiratory sounda axft &a\&. \t> i 

■ ^resemWe the utterance of the aapitate'H.,oT ttfc wsaoS. 

^■pfiM^ucecf i>/ bioiving down a tube of l\\ea!itweVo'£^W 
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^H to (2), i. e. tlid stretching out of emphTBeTaatoua a, 
^H Tesicies. 

^M (h) Hoist sounds. 

^f Crepitations or mncoua rales, the soundB made bj 

the passage of air tiirough fluids within the lung. 

The Tarietiea depend upon the size of the air-bubbles. 

Thus there are crepitations of all sizes, from the large 

crepitation to the small crepitation ; generally speak- 

^L in^, the former are produced in the large tubes, and 

^M the latter in the small tubes. The variety of iTepi- 

^B tatioD occurring in a cavity is sometimes called ^r* 

^^ gl in g, atid the smallest kind, when akin toptieumonio 

^B crackling, is called the sub crepitant rale. 

^1 (2) Auscultation of the Toice-sonnds.— On auscul- 

^F tating the healthy chest during pbonation, nowhere 

except in the situations where bronchial breathing is 

heard can tbe voice be distirgnished except as a mere 

buzzing. The words spHikea cannot be recognised. 

TJuder conditions which are for all practical pur- 

I poses the same as in the case of bronchial breathin 
the voice, as lieard in the trachea or bronchi, is co 
ducted to the surface of tbe cbest without alteratioa 
or diminution, and bronchopliany is heard. It is, 
ceeteris parihvs, loudest in the interscapular epacd 
behind than elsewhere. 
The physical states which produce bronchopbonj' 
Uiuy be summarised as follows : 
1. Consolidations of the lungs of whatever kind. 
2. Yomicte of the luDgSi with firm walls. 
3. Compression of the lung by fluid. Broncho- 
phony is heard over the situaiion of the com- 
prebsed luug. 
Pectoriloquy is an exa^erated or intense bn 
chnphony which is heard over large and superficial 
Tomicffl in the lungs. It differs only in degree from 
ordinary brojjchopliony, No doubt, however, that 
the voice as heard over a very large vomica hag 
noniet'imeB a peculiar metallic or ampboric character, 
I lut this js not necessary to pectOTi\o(\a3. 
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XgapbaJiJ is a, peculiar character of the voice 
which IB likened to the bleating of a goat or the 
Toice of Puuc-hinello. It was coiieidered to be dia- 
pnoBtic ot pleurisy with moderate effusion, It may, 
however, be found under other circumstances, al- 
though leae commonly, viz. in pneimionic consolida- 
tioD and in phthieis. It is modified bronchophony, 
and is probably due to the vibration of the collapsed 
bruncfatal tubes. 

3. AnBoaltatioii of the pleural sonuda.—In health 
one surface of the pleura glides over the other with- 
out a noise. In inflammation of the pleura as the 
HUrfacea become roughened from exudation, they rub 
or grate against one another, producing not only the 
pleural fremitus detected by palpation, but also 
various sounds to be appreciated by auscultation. 

The sounds vary in loudness. They are rubbing 
to-and-fio sounds, aometimea heard throughout the 
whole of inspiration and expiration, at other times 
only at the end of inspiration, sometimeB so rough, 
enperGcial, and charaeteristic as to be most easily 
diagnosed, at olhers faint, localised, and so like crepi- 
tation in the lungs as to be with difficulty distin- 
guished fi-oin those snunds. When of the last-named 
character the term friction or pleural crepitus ia 
Boraetimes used. Friction-sounds may sometimes be 
increased by pressure with the stfitboscope over the 
affected jiart. 

Saccnssion sound is heard when fluid and air are 
together present in the pleural cavity. On shaking 
the patient whilst auscultating his cheat a splashing 
sound ia heard, which may be imitated by shaking a 
cbioa vessel half full of water. It is a sound almost 
characi eristic, of pyo-pnenmothorax, but not quite, 
since it is occasi<jnally heard over large vomicte ' 
the pulmonary substance. 

Metallic echo, also called metallic or ringing rSle, 
is really a special character added to fee tft^ii^xT^U-vj 
cough, or voice sounds in a \arge caxiV^ to"Q.\aAU\T 
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Quiet period in whicli there is no eon- 
traction of iiuricle or ventricle i^itlis second. 
The teaJ-t-Hounds may be abnormal in the following 
ways. They may be — 

1. Too loud or too feeble. 

2. Doubled or reduplicated. 

3. Replaced, obscured, or augmented bymurmiirs. 

1. The sounda vary ) lu individuals and in the 
in loudness | same individual at differenfe 
times. Thus, exercise, or excitement may 
great ly increase both sounds, and in thiq 
BubjePfB they are heard muuh more distinctly 
than in tbe muscular or fat, in whom they, 
are imperfectly conducted through the thiuk- 
eniug over the chest. The BOundB are loudei 
in expiration than during inspiration. Al^ 
these are physiological differences. Qenerall 
hypertrophy of the heart may increase both; 
aounds ; hypertrophy of the right ventricle 
increases the pulmonary second sound, and 
hypertrophy of the left ventricle increusea the 
aortic second sound. Physiologically the 
Bdunds are abnonnEilly feeble in stout persons^ 
Fatholo^icatly a similiar condition is to b(r 
expected when tite heart acts feebly as im 
chronic wasting disorders and fevers, i 
in anaemia, in fatty degeneration of 
heart or atrophy — in pericarditis with efiusiol 
— in emphysema. The second aortic sounj 
is sometimes very feeble in advanced mitra 

2 Either sound may 1 When the first is doubletl^ 
be doubled or le- > the cause is said to bet! 
duplicated. ) want of syncbronisi 

tween the vibrations of the segments of thl 
auriculo- ventricular valves ; it may be pbysif ' 
logica.1 or patliological, but in tbe latter a 
j's not diagnostic of any Aieo-rt. \es.WB.. ""' 
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rthe second sound ia doubled, it must he 
taken to indicate tliat the aortic valves do not 
close at the same time, or that there is nuut 
of Byochroniam betweBii the viliratioHB ot the 
seguients of one or both valves. 
3. Car^ao ) Any sound produced by the aj^tion of 
murmurs, j the heart which altera, replaces, or 
prolongs either of t!ie normal heart-sounds 
constitutes a cardiac murmur. This does 
not include pericardial, pleuro-pericardial, 
pneumo - pericardial or eardio - pulmonary 
sounds, although they are produced hj the 
heart's action. 

The causes of cardiac murmurs are usually 
to lie found at the valvubirorilicea. Here the 
conditions for the production of a veine 
flnide, the invariable cause, according lo 
Chauveau, of the bruit de sovffle are well 
established. A " veine fluide" ia constantly 
formed whenever blood passes with a certain 
force from a narrowed into an actually or 
relatively dilated part of the circulatory 
Bvatem. He adds that no bruit can be pro- 
duced by mere roughness of the coats of the 
vessels without an alteration of their calibre, 
orby alteration of the character of the circula- 
tory fluid alone. It is obvious, however, that 
the conditions for the production of a " veine 
fluide " can be aatiefied at other places 
besides the valvular orifices of the heart, and 
murmurs may not only be produced elsewhere 
in the heart, but also in the vessels. 
The first division of cardiac murmurs proper, 
therefore, ia into valvular and non-valvular. 

1 Valvular munnurg are of two kinds, one pro- 
duced by the orifice being constricted, absobilely or 
relatively to the cavity beyond, and the other pro- 
duced by a portion of the blood being sent \Kitkviaxi 
through a. valve which ia not compeltjivt ti* e-aWti^^ 
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close tbe orifiue. The former Ib called an obatructive 
or onward murmur, and the latter a regurgitant or 
l)ackward murmur. According to Bergeon this 
latter is due to the valves projecting back into the 
wider part, so as to form a lip or rim with a, circulavj 
cul-de-8Lic facing the current. A murmur which i. 
IS produced, is audible ou the proximal aide of tht 
obstruction, and is transmitted backwards or againsH 
a stream. 

2. Hon-valvular mumara coin|jrise those proJ 
duced within the heart cavities, at the non-valvul 

rifices of vessels, aud also in congenital dis 
the be irt, pateut foramen ovale, or incomplete septuut 
ventriculoruro. 

Cardiac murmurs differ in i, Character; i 
and ill, Position when heard loudest, 

i. Character.— They may be blowing, sawing'J 
r.ispiug, filing, whistling, cooing, cnimjjlinga 
churning, or what not. They may be low 
or soft, high pitched or low pitched, clear a 
dull. Some 80 faint as scarcely to be heard 
by the most careful auscultator. others i 
loud as to be heard all over the chest, obscucj 
ing other sounds, and {>ossi1>ly audible to thi 
patient himself. It is needless to say th^ 
these characters are not diagnostic, neither id 
the intensity of the murmur any measure o 
the gravity of the lesion producing it. In tact, 
it not unfrequently happens that the loudest 
murmur is produced iiy the smallest lesion, 
and vice vend. The intensity depends to ■ ~ 
considerable extent upon the energy of t' " 
cardiac contractiou. and a faint mur 
oft«n be changed into a loud one by avtiVji 
exercise, as by walking briskly, or moviu 
the arms up aud down quickly ; a murmur iJ 
generally plainer when the patient is lyinf| 
down or silting up than when he is standing 
occaeioaally the reverse \at\\e ca*c, Hwa 
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nmriuors are due to irregular ribratioQ of the 
veiue fluide, or to the vibration of a meiu- 
brunoua substance suspended in tbe blood 
stream (most commoul^j — Eergeon. 
. Time. — Murmurs areeithersjstolie or diastolic. 
A diaatolio murmur occurring at the end of 
tbe second pause is called presystolic. Sys- 
tolicmurmursarelikely to be much louder than 
diastolic; they occur with the impulse oE the 
heart. A systolic murmur produced at the 
mitml or tricuspid valve indicates incompe- 
tence, at the aortic or pulmonary orifice indi- 
cates obstruction and stenosis. A diastolic 
murmur proper produced at tbe aortic or 
pulmonary valve indicates incompetfiuee, and 
a presystolic ninrmurat the mitral or tricuspid 
valve indicates obatruction or stenosis. 
. Foaitioo where heard loudest. — G-enerally 
speaking at the part of the chest wall nearest 
to tbe site of their production. Thus, aortic 
inurmnra are heard in the second interspace 
on ihe rigbt side close to the sternum, and up 
and down that bone by conduction. Pulmo- 
nary murmurs are beard loudest on the left 
side in tbe second interspace close to tbe 
fltemum. Tricuspid murmurs are beard best 
over the xiphoid t-artilage and mitral at tbe 
apex beat in front, and at the angle of the 
scapula behind. The eiact reason why mitral 
murmurs are always so loud in tbe latter 
situation is difficult to see, except tbat it is the 
spot on tbe chest wall where tbe sound is con- 
ducted most directly, although of course it is 
not that which is the nearest to the site of its 
production. 
Hsmic mnrmiirs. — In addition to the organic 
nmruiurs of tbe heart due to actual lesions, there 
are others which are not so produced, Wt 'bVicV a.^ft 
due to UB abtiormul condition of the \)\ooi. 
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Let ns now turn to tbeae inorganic, aneemiCt ( 
hcemic tnurmajs. They are a variety of vaivulita 
murmwrH, and are especially likely to occur in chloJ 
rotie girls, but also are noticed sometimes during thd 
course of fevers.bceitiorrliages, aud sometimes iu pref^ 
nancy. On the veine fluide theory they are thus eti 
plained by Chaveau, He says that in anaemia the niaai 
of blood is diminished, and the smaller arteries, veiuJ 
papillaiies, and tlie heart itself, accommodate thent^ 
selves to this condition aud contract, but the aorti 
and pulmonary cannot contract to the same degret 
Tbeir diameter remains, therefore, propoilionately 
larger than ihat of the orifices through wbich the 
blood enters them, and the conditions for the bniil 
de souffle are fulfilled. The result is favoured bj 
the greatly increased force with which tlie blooa. 
is driven into the arleries by the heavt. Thisexpla* 
nation would be sufficient supposing antemic mur. 
murs were heard equally well over (he aorta an^ 
pulmonary valves, and never louder elsewhere. Ai 
a matter of fact, however, in the pulmonary distrioi 
they are nearly always louder than over the aorti 
and sometimes are certainty loudest at the ape] 
When the latter is the case it is probably due to , 
temporary incompetence of the mitral valve due to ; 
relaied support to the auriculo-ventincular ring, froi 
tonelessness of the heart muscle itself, or to a degre 
o! dilatation ; but why the murmur is louder over thi 
pulmonary orifice than over the aorta is not j 
satisfactorily explained. Antemic murmurs are, i 
regards 

(i) Character.— Soft, and blowing, never proi 
longed, and not permanent, not marked by ii 
crease on enerciso or on lying down ; 

fii) Time. — Almost invariably systolic ; 

(iii) Position.— Generally loudest over pulmonsij 
valves, but sometimes equally so over aoit^ 
and sometimes at the a\iex-\>eat. "RB-Tel-j hen 
over aU the valvea. 



and 
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^^K.(iv) Acoompanying; conditionB. — The appearance 
^H^ of the patient, the general pallor, certtiinlj aide 

^H the diagnosis, and tlie fact that there are no 

^B consecutive heart changes renders it probuble 

^B tbat the inummr is aiitetuic, inoiganic, and 

^H temporary. 

^^ Verloardlal murmnra are friction sounds pro- 
* dwced by the rubbing of one surface of the serous 
]iericardiuin upon the other when ronghening by in- 
^mmatory exuJnttOD has occurred. Similar sounds 
are also heard in the rarer eases of roughening of the 
sume membi-ane by new growths, heemorrhages, or 
thiiikeninga. They present the followiug pecu- 
liarities in 

(i) Character. — They are rough, grating to and 

I fro, or rubbing and Bcratehiog sounds ; very 

superficial; iucreased on pressure up to a cer- 
tain point ; increased also by the patient 
leaning forwards ; altered, i. e. increased or 
diminished by alteration of position. Often 
accompanied by a, friction fremitus. Not 



permanent. 
I Time.- 



(ti) time.— They are heaxd independently of the 

heart souuds, but may be systolic, diastolic, 

or both, or even presystolic, 

(iij) Position where heard londest. — They are very 

localised, and not as a rule heard loudest at 

the situations where valvular muimurs are 

loudest, but are as a rule most marked at the 

base, or to the extreme left of the cardiac 

region, and are seldom heard out of the area 

of cardiac dulness. 

Plenro- pericardial and pneumo-perlcar- 

dlal mnnnura are produced when the pericardium 

moves against the roughened pleura, or when the 

outside of the pericardium is roughened, and by ^^ 

moving against the lung produces a to-aud-fecfti ^| 

H sonnd. These sounds are with difficulty d\%\A.Q^\^'^ ^| 

m^jbmn pedcardial sounds proper. V 
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Cardio-Folmonary marmiiTs. - (1) A blowing sja 
toUe murmur is sometimes heaid oyer limg-cavitia 
andin their neighbourhood, produced by the contrac 
lion of the heart iu the followinji way ; 

It ia Hiipposed that the air in the tavity is jerket 
out of it as it were by each systole of the beai't, aii< 
that a ayatolio sound JB thus produced, and tha' 
during the diastole the air returns, and its retupi 
may poBaibly be accompanied hy a faint murmui 
These murmurs may or may not be diminished bi 
cessation of breathing. The moTeinent of tbe hear 
may produce a murmur, generally systolic in tinn 
when the lung is fixed hj pleural adheaious in fronj 
of the pericarJiuo). A similar sound occurs oa i 
deep inspiration under suoh circumstances. 

2. A aystolic murmur may be heai-d in the pul 
monary artery when the apex of the left lung is con 
Bolidated, if there be at the same time conti'action O 
its tissue. The contracting tissue presaes upon ttu 
artery, and the conditions for the production of ] 
bruit de aouEQe are set up. In a similar manner By» 
tolio murmurs may be produced in other parts of tb 
lung by pressure upon the larger branches of thl 
pulmonary artery. 

3. A Bubclflviau systolic murmur may be produce) 
by the pressure of consolidated tissue of the apex o 
the lung or thickened pleura upon one Biibcla»iiM 
artery. The murmur is increased by inspiration. 

Arterial eounds and murmnra. — On auscu] 
tation of the subclavian and carotid vessels for sonii 
little distance from their origins the Bounds of the 
heart, especially the second sound, may be distinctly 
heard. Under certain conditions murmurs too may 
^ be beard in these veaaela. These murmurs are eilh^ 
nitted, having been produced at the heart, a 
E|m1, ]iroduced in the vessels themselves eilh^ 
I'lltturally or by preaaure of the stethoscope. 
j/i. Tranamitted arteiinl nranooM,— Mitral 
PBrtio murmurs may be teard mt\ie\atg«'^B8a«Sia,\ 
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tiiB aortic naturally the better. TLe systolic, obstruc- 
tive, or onward aortic muriaur, is tbe one which is 
most often to be made out, but diastolic lalrular 
murmurs if loud are also heard distinctly ; and BOme- 
tiroes not only in the large arteries, but even as far 
as tbe radials. 

ii. Locally prodnced murmnrB. — Of those which 
are naturally produced the most important is the 
aneurysmal murmur, which is either systolic or dias- 
tolic, but may be double. Por tbe typical produc- 
tion of this murmur a sacculated aneurysm with a 
coDstricted ori£ce and a rapid stream of blood 
through it are required, yet natural murmurs may be 
produced in tbe arteries, by mere dilatation, by thick- 
ening, or by narrowing of their calibre from any 



Of the artificial pressure murmura, the more com- 
mon is systolic in time ; and this may occur in healthy 
conditions when very slight pressure is exercised 
on tbe aitery, but it is greatly exaggerated if from 
any cause the heart's action is excited or Tiolent, as 
iu hypertrophy of the left ventricle. Under these 
circumstances the murmur may be produced even in 
the smaller arteries. 

The diastolic murmur is rot so loud or so often 
heard as the systolic, and although it may be produced 
ID such a vessel as the femoral artery under other 
conditions, e. g. aneurysm, chronic atheroma, hyper- 
trophy of the left ventricle, Ac, yet it is considered 
as generally indicating aortic regurgitation. It is 
due t« tbe rebound of the blood past the point of 
obstruction during the ventricular diastole. 

Venous miirmars, — The internal jugular vein of 
tbe right aide at its junction with the subclavian to 
form the innominate is the situation in which venous 
murmurs are most likely to Ijc heard. These mur- ^^ 
niurs are of two kinds, i, the continaouH muT\aux o'^ ^| 

K' — I, and ii, theintennittent tunimuc. ^| 
Con^uooi hum or bruit de di&^\e. — ^^T^^cvi^ H 
^ 1 



r 
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well marked in chlorotic females, in whom it is hea 
at the junction of the veins above mentioned, with^ 
out any pressure on them with the stethoscope. It 
ia a, peraiatent hum, soft and blowiug or whizzina 
but at times roaring, whistling, or singing. It i 
quite without relation to the systole or diastole c 
the heart, but ia continuous through both. It ii 
creases in intensity with increase in the rapidity of 
tlie circulation; is loudest during inspiration, and 
during the systole of the ventricles ; is increased hy 
turning the head to the opposite side, and diminished 
bv lying down, A similar hum, not so loud hoW" 
ever, may be produced in the healtby condition I ' 
pressure upon the veins with a stethoscope. 

ii. Intermitteat Tenons mnrmiirs, prfesystoUd 
systoUc, or diastolic, have been oceasionally heard' 
The systolic in tricuspid regui^itation. They a 
not very important. 

There remain to be considered certain other 
to diagnosis in chest diseases which are not in suohi 
common use as the four methods hitherto studied. 
They are: i, Stethometry ; ii, Spirometry; iii, Pnen- 
matbmetry ; iv, Cardiography ; v, Sphygmogiaphy, 

i. Stethometry consists in graphically recording 
the movements of the chest by means of an instru- 
ment,- a stethometer or pneumograph. Tbero a.n 
several forms of the apparatus. A simpler form. 
than the stethometer represented in the fig., consiBl 
of a thick india-rubber bag of an elliiitical shape,' 
about three inches long, to one end of which an 
india-rubber tube can be attached. This bag can be 
fixed at any required spot on the chest by means of 
a strap and buckle. Through the india-rubber tube 
the movements of the air in the bag are commun' 
CAted to a tambour so arranged that its vniting lev^ 
marks upon a revolving drum covered with papenj 
The alteration in the preesare wivKm the bag 
tliua be commanicaieA to the re^iA^vn^ aurtasa. 
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o of these instruments be used at the same time 
d iff f rent parts of the chest the movements at 
Qse different parts can be carefully contrasted. 




IS. 17. — Ewording StelliMiiflter, 

B> ivory knoti ; B', rod whirh curries the knob 
opposed to n I C, T-tube, by which i. coin miiniea tea ' 
CU the ona bend with the recording tympanum, on 
the other with an eUf;tic hag, B. The piirpoae of 
the bag IB to enable the obaener to rarj the quan- 
tity of air in the cavity of tbe tympanam at will. 
The tahe leading to it is cloted by a clip when the 



It 18 by means of these graphic records that we 
low that expiration ib really longer than inspito.tio-a, 
id that some pHrts of the chest itio'^e mo"te*OBW( 
bera during jjjsjiiration. As a i!da.?,T«je.'*At » 
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it ia UDliUely to Ije frequently employed. In soma 
diseases, no doubt, it stows very chariicteriBti<i 
traoings, e. g. in emphyaemti, where the expiration 
is much prolooged. The reapimtorv tracing should, 
however, always be taken if possible aimultaneously 
with one of the impulse of the heart as recorded 
with a cardiograph, 

ii. Spirometry. — le the method of measuring the 
amount of the vital capacity of an iiidividual, that 
IB to say, the amount of B,ir which be can exhale 
from his lungs after the deepest possible iospiratioiu 
The spirometer is on the principle of a gasometer. 




^^^ The apparatus consists of two cylinders one insidftfl 
^^■'ttbe other, the inner is opm below and fits into thflfl 
^^v Mter one wlitch is filled with water It ib properlyl 
^^H glanced by means of weights which arc attached UtM 
^^f lords which woik over pullevs at the sides, ao tbati| 
^^P ^iea the inner cyliudei rises it remains stationai^ 
^BW Jta highest point. The Insight to vjVvi:V'v^ me^Si 
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indicated by a scale showing the 
number of cubic inuhes of air 
which haye entered it.. The 
patient takes a veiy deep inspi- 
ration, and tben expels by ex- 
piratioD as mneh air froui hia 
chest as possible tlirdigb an 
india-rubber tube into the reaer 
voir. The amount is then read 
off. Spirometry is not much 
used. Knowing the vital cipa 
city of a patient in health or at 
the beginning of a pulmonary 
affection o£ a chronic cburacti-r 
the changes in the amount of 
either increase or diminution 
migbt perhaps be some gmle aa 
to the progress of the case Two 
forma of spirometer are ahonn 
in Pigs. 18, 19. 

iii. Pnenmatomfltry IS the me 
thod of measuring the Eone of 
inspiration and expiration 1 \ 
means of a mercurial in ni 
meter. The patient is mi 1 i 
breathe steadily thiou^h ii 
india-rubber tube touu i I 
with the horizontal arm of [ 
of the limbs of the man m I i 
which is half fiUed wiih m i 
curyj the fall of the mcrcun in 
the arm nearest the patient 
during eipiration, and the nse 
during inspiration, are mei surtd 
by a scale attached to the in 
atrument. It is found that the 
force put forth in expiration is 
greftter than that of inspiration, 
" difference being from 20 Uj 




[0. 19.— a^immaVw I 4 
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80 mm. of mercury. By tie use of this iaetnimeiit 
it is demonstrated that the force of inspiration may 
be leesened, nitL or without that of eipiration, in 
certain diseases, e.g. phthisis, laryngeal obstruction, 
and pneumonia. In other aSectioiis the expiratory 
pover is diminished, e. g. in emphysema, bronchitis, 
aBthma, and mitral disease. 

iv. Cardiograpliy is the method of recording 
graphically the movements of the heart agaiust the 
chest wall. This is done by means of a cardiograph. 
There are many rarieties of this instrument. The one 




CardiognpU. 



which is most commonly employed ia that of BurdOB 
Srtuderson. It is a modifica,tion of the original cardio- 
gmph of Mirey. It consists of a metal cup closed in 
with india rubber, upon tlie centre of which ia fixed a 
projecting button. The interior of thia air-tight tym- 
panum is connected by means of a piece of tubinjc 
I with a small, similarly fonned tympanum or tambonr 
(Fig. 23), to which is attached a writing lerer to mark 
I upon a revolving drum. The button ia made to press 
' lightly upon the apex-beat, the movement of vhich 
/s tbua communicated from the &Tat l^iu^auum to 
iJie tambour, aod bo to the reM>T4\a,ft BiuSaca, 
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The cardiograph, has been so far a physiological 
ntther than a clinical instrument, but there ie g'ood 
TcasoQ to hope that it may be in the future of con- 
siderable help in diagnosis. By its aid may be made 
out at any rate the relation of the duration of the 
systole of the ventricles to their diastole, and conse- 
quently the exact effect of drugs which act upon the 

T. SphygTnograpliy is the method of recording 
graphically the charai^tcrs of the pulse, the examina- 




lio&of which is treated of in tUe ne^l t\viv,\.'uit,'Vi a 
laofthe Bpb^gmogm-ph.. That instnxmeivl^a «>«■ 
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well fcnowQ to need any deBcription. The varietieB 
employed geaevally are Sanderson'B, or Mahomed's 
modifications of Marey'a sphygmograph (Fig. 22). 




Fia. 22. — Mahoroed'a Spbjgmograph. 

Pond's apbygmc^jraph (Fig. 21), or Dudgeon's modi' 
sation of it, is easy to work, bat is stated to be not 
o reliable as Marey'a. 

f Ja a ijormaj pulse-tracing tbeio a.Te ae^aw^TiftM, 
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known features. Firat, there 
18 the sndden riae of the lever, 
and the more gradual fiill; 
as the lever falla it ia raised 
slightly seTeral timea, and 
BBpedaily ahoat half way iu 
ita descent to form the dicio 
tic notch produced by the 
80-called dicrotic wave, the 
other elevations of thti lever 
being called the pre-dicrotii, 
and poat-dicrotic respectively 
As a clinical iastrument the 
sphygmograph baa received 
much attention, but it m 
doubtful whether it 13 ever of 
much diagnosfic value in 
1 where a careful exami- 
nation of the puUe with fiu- 
gers fails to indicate its cha- 
racters. It is, however, useful 
in accentuating and confirm- 
ing the evidence obtained hy 
digital examination. Tho 
characters of the pulse will 
be conaidered in the neit 
chapter, and sphygm (graphic 
bracings of it in certain con- 
ditions will be found in the 
chapter on Valvular Diseases 
of the Heart. 
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CHAPTER IV 

THE PULSE AND fTS INDICATION 

The application of the finger to the radial arlery, 
or " feeling the pulse " as it ia called, ia a method of 
phjeical examinatiou eniploytd universally. It is no 
doubt true that it is a method less esteemed at 
pri'sent as a means of diagDosistbauit was formerly. 
This is not surprising when we consider how many 
other helps to diagnosis have been introduced of late 
years. Neverthekss a careful study of the charactera^ 
of the pulse cannot ho too much insisted upoaj 
because from them, if rightly interpreted, we obtoii^l 
the chief iadications of the condition of arterigH 
tetision, as well as of the factors upon wMch tM' 
blood pressure depends. These factors, which have 
beeo touched upon in the firat chapter, are : — 1, Tba 
force and frequency of the contractions of the heart; 
2, The condition of the arterial coats; 3, Theoon* 
dition of the peripheral resistance, aud our eiami* 
nation of the state of the artery ought to give uh 
information both as to each of them, as well as of 
^^ their resultant, i. e. the state of the tensiou of th« 
^^k artery. 

^^^ The pulse is usually described aa an expansion oi 
^^B the artery produced by a wave of blood set in motioq 
^^H by the injection of blood by the ventricular systole 
^^^H into the aorta. Dr Broadbent saya, however, tliat thul 
^^^1 ia scarcely accurate, or that at any rate this is no^ 
^^^V wAai we fee! when we put our fingers upon the vc"""' ' 
^^gSe goes on to say, " To See\ tVe i^M\fta.twTi i 
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artery, or to take a. apLygm ©graphic tracing, a certain 
degree of pressure muat be applied to the vessel, and, 
as is well known, there must be a bone behind it, 
against which it can be compreaaed. What happens 
then is as follows: In the intervals between the 
pulsations, when the reaiatanee by the contained 
blood is at its lowest, the tube of the artery is 
more or less flattened, then comes the so-called wave 
of blood propelled by the systole of the left ventricle, 
or, to speak more accurately, the liquid pressure in 
the vessel is increajed, and this forces the artery 
back into its circular form. It is this change of 
shape from the flattened .... to the round 
cylindrical shape .... which constitutes for 
us the pulse." On consideration of Di- Eroadhent's 
description we are bound to admit that it is more accu- 
rate than ihat which is ordinarily given as regards the 
pulse we feel in the radial, although the visible pulsa- 
tion of that or any other artery must be an eipansion 
or increase in calibre, due to the rise of blood pressure 
at each ventricular systole. When we feel tlie pulso, 
then, we endeavour to discover from our examination 
the frequency, de|*ree. and dnration of the rise of 
blood pressure, as weU as the condition of the tension 
of the artery between each such rise and whether 
the i-ise is regular in time, and equal in amount. 
We also gauge the dicrotiBm. 

These are the qiiaiities then which it is necessary 
to consider separately. 

a. Freqaenoy of ) The frequency of the pulse 

I&e pulse, j differs at different nges as is 
well known. It is very rapid in infants, 
beating 130 — 140 times a minute, and during 
tbefii-st year of life 315— 130 times. Affia 
this the beats of the puUe gradually dimini^ 
in number per minute, until they reach ^ 
average of 70—80 in adult hfe. In old a^ 
the number is from 60—70. Xn iftt"N,"^\VNi^ 
the beata may become a liUVe ^aaX^t. 
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THE PULSE AND ITS INDICATIONS 

The frequency of the pulse depends upon 
the number of the heart beats, and bd it may 
be Cdlled one of the purely cardiac qualities o1 
the pulse. Tbe number of heivta may, how- 
ever, either be diminished below or increased 
aboTO the normal. 

A. In&eqnent. —The number of beats of aa 
infrequent pulse may be taken as bel.ow 40 pet 
minute. A pulse of 60 ia not rare, but we 
seldom meet with instances of pulses below 
that number. Infrequent pulses may b» 

a. Physiological. — Some individuals with . 
pulses beating very infrequently, enjoy perfect 
health. 

Or 6. Pathological. — The rapidity of the 
pulse is diminished in jaundice, dipbtheriat 
cerebral hsemorrhage, albuminuria, and con- 
valescence from acute diseases. 

B. Too frequent.— Tbe pulse may he con. 
sidered too frequeut if above 80 — 100. Some- 
times may be as bigh aa 200 or more. 

a. Physiological. — Some pulses habitually 
and normally eiceed the average number of 
beats, 

b. Pathologieal.^Any of the conditioDf 
already enumerated which produce palpita* 
tion, especially nervous causes, will produce a 
too frequent pulse, as will also any condition 
which relaxes the arterioles and diminiahea 
the peripheral resistance. 

The chief causes of frequent pulse apart, 
from those mentioaed as causing palpitation,, 
are febrile or nervous excitement, byaterist, 

. Rhythm of ; Tbe natui-al rhythm of the puli 
the pulse, J may be altered, so that occasioi 
itllv a pulse beat m^y occur every nowj 
and then at an irrcguW m\ftT\a\. e."j%T^ " 
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l>eing separated by equal in ere meat a of 
time wheu the pulse is regular. Such a 
pulse ia irtegrnlar in time. 11' a beat uow 
aud tlien be Huialler than its fellowa, the 
pulse iu irregular in Tolmne, aud so ou. 
The former abnoruialitj may become m.ore 
and more marked, so that the irregularity 
may occur olteuer until there results a pulse 
wbicli hoM lost all trace of regularity. Again, 
Blight iiregularity in Tolume and force may 
be etaggerated so that the beats run in pairs, 
with a longish interval between each pair, the 
Becond beat of each pair being weaker tban 
the first ; such a pulse is called the pulsus 
bigeini&UB, the cause of which is not known ; 
or three beats may be followed by a pause in 
the polaaB trigeminas, A form of pulse, too, 
is described in which a good beat is followed 
by a senes of gradually diminishing beats until 
a second good beat occurs. 

When a beat of the heart fails to be repre- 
sented in the radial pulse, the beat is abortive, 
and an intermission occurs. A pulse may be 
rhythmically or not rhythmically irregular, 
and so may or may not be rhythmically inter- 
mittent. Sometimes jntermissions are due to 
interruptions of single heart beats. 

The most frequent causes of irregularities 

and intermissions of the pulse are :(a) Valvular 

heart disease, especially mitral valve disease. 

(6) Dilatation from any cause; (e) Fatty 

degeneration, (d) Pericardial efftision. (e) 

Mechanical interference with the heart's 

action. (/) Dyspepsia, (g) Action of drugs, ^ 

^L e, g. excessive doses of digitalis, tobacco, &a. ^M 

^H It should be recollected that the pulse in ^M 

^B the radial on the side of an aneurysm imi^lv ^M 

^B eating the innominate artery ma^ be a, 'NiViX.o ^M 

^H /aterantf smaller than that in the otb.ci'c^u^^^* ^| 



e. Volume of! The Tolume of the pulee varies 

the pulse. ) i. Directly with the captu^ity o 

the left ventricle and the amount of bloo( 

discharged with each beat. 

ii. InvurBply with the time occupied by thft 
ventricular systole. 

iii. Directly with the capacity of the artery, 

iv. luveraely with the degree of arterial 
tension at the beginning of ventricalar systokf 
depending upon ; (a) The amount of bloo^ 
contained in the itrteriea. {b) Tonicity of tlM^ 
muscular coat. 

e. g. The volume of the pulse is increased ii 
aortic iauufficieucy aud diminished in aortic 
stenosis. Sometimes the pulse is so slight at 
to be thready or tremnlouB merely. 

FolsuB paradoxus is a rhythmical v&riatioi 
in the volume of the pulse produced by respi 
ration, the beats being diminished durioj 
each inspiration, or altogether ceasing j 
the inspiration be deep. The conditions pn 
disposiug to this form are anything whiol 
interferes with the discharge of blood inn 
the aorla, or which obstructs the entrance O 
air into the lungs. 
d. Tension of the ) The tension of the artery in 
artery. | eludes two conditions, first, iht 

minimum tension, and second, the maiimum 
The minimum tension is the condition im 
mediately before, and the masimum teosioi 
the condition at the beat. 

As before described in Chapter I, the nei 
vous arrangemeut of the circulation is suci 
that, as a rule, if increased arterial tension b 
due to increased peripheral resistance, th 
pulse-rate is lowered in consequence of th 
stimulation of the cardio-inhibitory centre b 
the increased presauro, atid vice vend ; but 1 
iiicreased pressure be due tt> Vae 'n.eairt., ^^l 
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piilse-mte riseH with the rise in the blood 
jireaaure. If the cajnUaries and arterioles lie 
related, the uiiniimim tension is aumll. and 
the pulae is easily CompreBsible or soft. Under 
such conditiouB it is possible to get puUatioa 
in the veins. The amount of maximum ten- 
sion depends upon other things, viz. upon 
the size of the artery and upon the action 
of the heart. If the artery be small and 
the heart's action weak, we have a small 
and weak pulse. If the artery be large and 
the heait's action Htrong, we have a large 
wave and strong but short pulae. If the 
artery be large and the heart's action weak, 
we have a lai^, short, and weak pulse. 

Conditions of low tension : — (1) Physiolo- 
gical. — A pulse of low tension may be an 
individual or family peculiarity. 

2. Pathological. — i. Fever, ii. Cardiac de- 
generation aud debility, iii. Antemia (some- 
times). 

High tension. — The pulse of high tension is 
one iu which the minimum tension is exagge- 
rated, so that the artery cannot be easily com- 
pressed between the beats, the wave is long 
and sustained, and the pulsation is more felt 
as the presBure is up to a certain point in- 
creased. These features are especially marked 
when the artery is large from prolonged 
distension, but it is possible to have high 
tension with a small artery. 

High tension is usually due to an increase 
in the peripheral resistance, either in the 
arteriolei (in pyrexia, cerebral and spinal 
diseases, and fever) or in the capillaries (in 
renal disease and allied conditions), and with 
high tension, therefore, we generally have a t 
forcible and infrequent action ot t\\e \uftwrti^ ' 
JSometimeB with this high tenaion ^j\i-e Vcerf 
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may not contract forcibly ; if this is the c 
one would expect Li^h leasion of the arterid 
to continue, but only for a very short time. 

Conditions of high tension:—!. Phyeiolo* 
gical, — A high-tension pulse may be an in "' 
Tidual or fa.mi!y peculiarity. 

2. Pathological.— i. Kidney disease, es| 
cially granular and contracted, ii. Gout a 
Lithsemia. iii. Lead poisoning, iv. AnEBmiK 
(very often), and its coiiveiae plethora, t. 
Pregnancy, vi. Constipation, vii. Chronifl 
bronchitis and emphysema, 
e. Duration or rapidity ) This quality is closely 

of the puUe. j connected with the tea-, 
sion of the yesael. By it we intend to eipres*' 
the relatiou of the duration of the i' 
blood pressure to its fall. If the i 
sudden and short we have a quick pulse, or 
in a more exaggerated form a bounding pulse. 
If the rise in pressure is prolonged, as ia 
over-full or in inelastic vessels, the pulse is 
slow or slnggislL 

The beat example of a pulse in which thi 
rise is sudden, or sudden and large but (j 
very short duration, is seen in aortic incom- 
petence, where the injection of the blood into 
the arteries is forcible owing to an hypM 
trophied left ventricle, but the increaso 
blood pressure is speedily diminished by thi 
exit o£ blood from the arteries through tT< 
outlets, viz. outwards into the capillar' 
backwiirds into the heart. 
/, Dicrotism of ) This quality of the pulse whei 
the poise. ) marked must be cousidered to bt, 
merely an exaggeration of the dicrotic wav) 
which is seen to exist in most pulses wheal 
sphygmogriphic tracing is examined, It is I 
elight and teuipornvy viae in the pressure o" 
file artery more oi \eaii ^mi'wo.'^ "to^VNeaa "Ci 
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maximum and minimum of tension. It is 
almost certainly a recoil wave from the closed 
and stretched aortic valves. A pulse would be 
called diorotio only when this recoil wave is 
appreciable by the fingers. It occurs parti- 
cularly in fever and in other conditions of a 
low-tensioned artery. 
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DISEASES OF THE PLEURA ^^^B 

In couBideriag in order the diseases of the thontdd^ 
viscera, it seems couvenient to begiu with an acctinut * 
of the ikSectionB of the sei'ous investment of the ]iings, 
i. e. of the pleura, before we enter npon the descrip- 
tion of the diseases of the Inng suljstanee itself, aod 
of those of the respiratory mucous membrane. Th 
present chapter, therefore will be devoted to tij 
Bubject of the diaeaseB of the plenra. 

I. Inflammation of the Fleurai FleorltlB • 
FleurlBy 

The jjloura, on each side, it will he remembered 
forms a complete and indepeudent closed sac, th 
vfbHs of which are practicallj in contact, which is in> 
terposed between the chest walls and the lung. By iti 
outer surface it is attached to the former, forming til 
parietal pleura, and by its inner surface it is attache 
to the lung, and forms a visceral serous investm^ 
for it. The exterual surface of the visceral OT pnS 
niouary pleura is able to gtide without friction orfll 
the internal surface of the parietal pleura, as they an 
both beautifully smooth and polished, and thus tbl 
movements of the lung in respiration can take plaef 
in health without hindrance, just sufficient fluid t| 
moisten the interior being found within the sac. 

When the pleura betimes the subject of inflaia 
mation, the exudation takes place upon the oppoi« 
surfaces, and the efi'ecte are ^ToivictA t^isft'j -vvVhii 
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ttie sac ; thiclieomg hy exudation into tbe ffw layers 
wliicb foriu the serous luembraue itself, although 
generally prestut, beiiig au occurrence of secoudary 
importance. 

Conditions under wMcIi it arises. — Tbe pleura 
may become infltinied under a variijty of different 
conditions, but the pait wbi«h tbe indammatioii of 
the membraue plays in eauh is not tbe same. It is 
eometimes &i\ independent disease attended with cdd- 
eititutional as veil us lucal aymptoms, at other times 
it isa local affection attended with symptoms almost 
entirely local, and again it is not infrequently a com- 
plicalion arising in tbe course of otber affections, 
fspecially of the specific fevers. In the last case it 
is attended, it may lie, with no symptoms of its own. 
It is convenient to discuss these several conditiops in 
order. Pleurisy may occur : 

(1) After exposure to wet and cold. A history 
of exposure to wet or cold in some form imme- 
diately preceding the onset of the attack is gene- 
rally to be obtained when pleurisy arises as a 
distinct and independent or idiopathic affection. 
A sudden change from a warm into a cold tem- 
perature, sitting or standing in a draught of cold 
air, sitting in wet clothes or with cold feet, ex- 
posing the body to cold aCt«r violent exercise, a 
damp bed, in short any condition in which by 
cold or moisture the heat of the body is ab- 
stracted more rapidly than it is generated from 
within, unless such loss of heat be replaced by 
ejtercise or cordials, as Watson says, may derange 
the balanceof tbe circulation and set up pleurisy. 
Generally speaking tbe action of cold must be 
prolonged and not momentary, and also it is to be 
noticed that harm is most likely to happen if the 
person who is exposed to this possible source of 
danger is weak, over-tired, or in some other wa.^ 
not up to the standard of health. SVeep\xv'j'w\i'^V 
exposed to cold and damp, and apetrnV 4^^^^wl■5 



32 DISEASES OF THR PLEDRA 

of constitution, should also be uieatioaed in 
connection. Why pleurisy should ariso in onefl 
person, bronchitis in another, pueumonia in a 
tbird, or Brigbt'a disease in a fourth, from i 
cause to all a-ppearance exactly Bimilar, c 
either affection may occur in the same pers 
at different times from similar exposure, :' 
question which has been often dlacussed i 
hut little result. It is, however, a fact that 
such anomalies do occur. It is possible that 
the variety of pleurisT which arises under such 
circumstances is a specific disease, but there ia 
no evideuce at present which proTes this sup- 
position. 

(2) From eztenaion of inflammation from neigb' 
bouring organs, especially from the lungs anft 
pericardium. 

Pleurisy is almost certain to occur with acutt 
croupous pneumonia, and generally as a part fl 
the disease, pi euro-pneumonia, but sometion 
possibly it may be merely set up by .the irriti 
tion of pneumonic couaolidatiou in itsimmedi 
neighbourhood. 

When pleurisy arises in connection v 
next three conditions, it must be looked uponi 
a local affection ; it is also a local affectioji 
at any rate sometimes in (2). 

(3) From irritation by new growths, e. g. by can 
noma; by consolidated patches in the lung; 
tubercle or by aneurysm of the aorta. 

(4) From traumatic caBes, as from after blowi 
stabs, or injuries of any kind to the choi 
including guusbot wounda. Of these accident 
by far the most common, among civilians, ia t' 
injury produced by a broken rib. 

(5) From the entrance of pus into the pleural w 
as in the case of rupture of an abscess oE t _ 
liver, or of other orgatiB vnto it ■, ot of blood, a 
i*^ rupture of an aneur jam qv \iitetwrt,\a\ -s%^ 
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I or of air; or of tbe contents "of phthisical 
cavities. 
In the next aet of conditions plenrisy arises 
as a complication, and is symptomatic of the 
affeDtions. 
(6) As a complication. — During the course of 
Bepticffiinia, puerperal fever, scarlet fever, tjphua 
fever, diphtheriii, and other acute specific feverB, 
and iu Blight's disease of the kidnej both acute 
and chronic, and in acute rheumatism associated 
with pericarditis. 
From a consideration of the above very numerous 
and extensive conditions under which inHammation 
of the pleura luay arise, more numerous than in the 
ease of other aeroua membranes, a pronenesa to 
iDfLkmmatiou of that serous membrane must be 
inferred, more marked than in other similar struc- 
tures. We must look to the peculiar condition 
which the pleura and its blood-vessels occupy with 
respect to atmospheric pressure for an explaoation. 

Pleurisy may attack persons at any age and of 
either sex, men more often than women, and rather 
more frequently appears on the left than on the right 

Patholo^ and varietieB.— When from any cause 
inflammation is set up in tbe pleune, either by local 
irritation or general infection, the blood-vessels 
become either locally or generally engorged with 
blood, and an exudation takes place. The endothe- 
lium covering the membrane becomes cloudy and 
proliferates. The exudation may extend into the 
scanty subserous tissue, but appears more particu- 
larly upon the inner surface of the serous membrane 
as a false membrane which varies greatly in thick- 
ness, and is made up of fibrin, colourless corpuscles 
which have escaj-ied from tbe blood-vessels, prolife- 
rated endothelium, and proliferated connective-tlaaua 
corpuscles of the pitura itself. TogetteT "fl'\'s^i 'Ooa 
git upoa tbe surface there is more (k \ea* feft? 
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exudation into the sac of the pleura. The inflamma- 
tion of the tisane begins in one or more spots, and it 
may either rapidly extend until the whole membrane 
ia implicated, or it may continue to be localised from . 
first to last. .J 

The classification of the pathological and clinicajl 
varieties of pleurisy is based upon the natuz 
and quantity of the inflammatory exudation. 

Four varieties are thus to be distinguished, viz.; i 

1, Dry pleurisy or pleuritis sicca. This form j 
essentially local, and arises at the seat of BOI 
defi-iiite point of irritation, as, for example, a 
consolidated patch of iung tissue beneath the 
serous membraue. It is very common in phthisis, 
and ia one of tbe chief causes of the pains which 
are so often complained of in that and other 
chronic chest diseases. There is slight, if any, 
exudation, but roughening of the surfeice of the 
pleura may be produced, and local adbea" 
may occur by the growing together of the t 
surfaces, which are vascular and covered i 
proliferated endothelium. 

2. PlenriBy with thick fibrinous exudation. 
form of the affection is especially likely i 
arise in connection with pneumonia, or wit 
peritonitis and pericarditis, or from exte 
sion of inflammation from other neighbouri 
parts. In such eases the exudation is mc 
abundant than in the first form. It is chief 
thick and fibrinoua, but there still is associate 
with it more or lese fluid, free in the esc. The 
part of the exudation deposited upon the pul- 
monary and costal pleura forma a false mem- 
brane in which blood-vessels speedily develoU , 
and which is capable of quickly undeif^oiiij 
fibrillation. Tbe surface of the membrane i 
rough and shaggy, and villous outgrowths c 

be seen projecting from h -, it viriea from bti 
an inch to one or two iuAaa in. WVcV^est. 
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Tillons proceaaea probablj^ ^ow together, and 
form adheaiona of varioua width, leu^h, and 
extent. Theae adheaiona are elongated into 
irregular corda, which forni banda connecting 
the two Bnrfiicea when fluid aeparatea the walls 
of the pleural sac. They may be of conaiderable 
extent. Tbey are generally attached obliquely 
from surface to surface. 
3. Pleurisy with oonstdeTable serous effiision. 
There is an insensible f^radation between this 
and the preceding variety of the affection, but 
the. extremes of both are distinct enough. Con- 
siderable serous effuaion occurs as a rule in 
pleurisy arising from exposure to wet and cold, 
and less frequently in other cases, as, for 
example, in tuberculoeia of the pleura. The 
effusion takes place rapidly, and may in a abort 
time amount to several quarts. It ma; be either 
pale straw-coloured, clear and without aedi- 
went, or it may be cloudy, milky, curdy, flaky, 
greeniah yellow, depositing a distinct sediment 
on standing. At the same time the surfaces of 
the pleura are covered with a more or leaa thick 
layer of uneven exudation, such aa, but thinner 
than, that described in the second variety, and 
in many cases trabecular connecting bands tra- 
verse the fluid. The aspect of this false mem- 
brane is often diatinctly greenish. The fluid 
removed from a pleurisy by ta|)ping ia, as a 
rule, serous, and closely corresponds with 
diluted liquor sanguinis, but the fibrin, gene- 
rating constituents are not generally in the 
proper proportion to produce a clot. A partial 
clotting, indeed, has already taken place from 
H the exudation in the deposit upon the surface, 
^H but yet the fluid contains some fibrinogen, 
^B Sometimes, however, the fluid seta into a firm 
^K jelly as soon aa it is removed, and^ in ci\\i«tT%.ta 
^K cuBes it clots as it ia being evacaa-ted. 
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The rupture of the newlj-developed and thin- 
walled blood -veasels, which form in the false 
membrane either in tbe second or third variety 
of pleurisy, may complicate the appearance of 
the fluid or solid enudatiou by the introduction 
of more or less blood,* 
The effects of the efTusion upon the chest and its 
OOnteatS may be summed up as toUows : — The side 
upon wbich the effusion has taken place is greatly dis- 
tended, and the intercostal spaces may be stretched to 
their fullest extent, and may be bulged outwards ; 
the diaphragm may be depressed or flattened. The 
heart is pushed over to the side opposite to the effu- 
sion (especially to the right). The lung on the 
affected aide is compressed against the posterior 
wall of the chest, is practically airless and solid, of 
a colour varying from pale red to slate or lead 
colour, of a tough, leathery consistence, and coated 
extemaliy with a thick fibrinous deposit. Under 
certain conditions effugion^ viay become encapsvled by 
adhesions, and in this case, and when the efFusion is 
partial, the lung suffers compression only in the part 
corresponding to the effusion. Under favorable 
circumstances, the liquid part of the effusion may 
become absorbed, and the fibrinous deposit, afttr 
undergoing fatty degeneration, clears up, the luug 
again becomes pervious, and nearly complete resolu- 
tion is accomplishtd. In order that this satisfactory 
state of affairs may oceur, it is essential that tha 
effusion should be early and rapidly absorbed. Gene- 
rally, however, adhesions take place betneen the walls 
of the pleural sac, and the lung is bound down to a 
■ AnttlTSe* of PlBur&l rinlda. — Several iccnrete khi- 
Ijm of pleural effuaioDs have bet^ii nBde. lu pleural eiada- 
tion obtained by piirHcente>[s in 1000 parig, accordinK to 
Sclierer, (i4'48 were suliila, of nliicli iilbuiDcn (natirs-albuminl 
RDd glubulma) constituted 4977 i fibrin {at Slriiiogen} 0-68 1 
eitraftives, 5 6 ; inorganic aalta, 7-83. Hojipe-Sejrier's KDBlyiii 
of tbt lluid from a hydrothorsx bIiow ed only 4^-41 lolida in 1000 
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greater or less eitent. The pulmonary, as woU eb 
the parietal pleura, continues to be thickened. 

The thickened pleura is found to be made up 
of broad bands of fibrous tissue with connective- 
tisBue corpuacleB, and a similar fibroua cha,nge in- 
vades the aubpleura! tissue and lung. This iiivasion 
of the connective tissue of the neighbouring parts is 
often very estensive. It is sometimes particularly 
exi^geraCed in the thoracic walls, which become once 
and a half or twice as thick as natural, hut it also 
occurs in the interalveolar end interlobular pulmo- 
nary tissue and elsewhere. This gradual implication 
of the lung in cases of uhonic pleurisy constitutes one 
form of the so-called interstitial pneumonia, 

The lung scarcely ever entirely resumes its former 
condition, being leas expansible and elastic. In chi-onic 
cases the area of the affected side has a tendency to 
diminish, the chest walls fall in, the intercostal spaces 
are narrowed, the diaphragm is drawn up, and the 
heart is drawn by adhesions towards the uneipanded 
lung, the shoulder drops, the side moves imperfectly 
in inspiration, and the spinal column may become 
more or less curved towards the affected side. 

Itmust not be f oi^otten that pleuraiinflammation, 
if sufficiently severe, muj set up inflammation in 
the neighbouring parts, the lung, pericardium, peri- 
^^loneum, &e. 

^K(, FlenriBf with pnrulent effnaion — Empyema — 
^V Fyothorax 

In this variety of pleurisy, the formation of pus 
takes place, either primarily from the imtation set- 
ting up the inEammation being eiceaaive, in which 
case it must be considered to be a stage beyond what 
occurs in the sero-fibrinous variety of the affection, 
or as occurring iu a vitiated condition of the system, 
or secondarily in cases in which the effusion has been, 
^^firat of all of a aeroua or fibrinous tini, aivft. ^xova i 
^bptnwce of &ir or what not, the effua'voQ gxaAMaft'S 



T 



DISEASES OP THE PLBURA. 

becomes punilent. There is nearly always a more 
or less thick deposit upon the lung. 

The purulent effusion ia said sometimes to undergo 
ftbaorpHon after fatty degeneration of the solid con- 
etitueuts has taken place, but this must be very rare. 
The empyema may, if allowed to go on undisturbed 
for some time, tend to point (i) through the thoracic 
walls as high upin tbefrontof the chest as the second 
interspace near the sternum, or even above this situa- 
tion, or as low down behind as the pleura extends, or 
by tracking through the muscles it m&y open almost 
anywhere upon the surface. Or (ii) it may perforate 
ihs lung and be discharged through the bronchi, or 
(iii) it may find its way into the neighbouring seroiiB 
cavities, the pericardium, or the peritoneum. 

Symptonu and coitrBe — The eymptoms of pleurisy, 

as may have been inferred from what has already 

been said, vary with the nature and extent of the 

affection. The inflammation, if slight, may give rise 

I to no marked disturbance, local or constitutional, or 

I poBsiblv to a pain, severe while it lasts, in the affected 

' tide only. Iti the independent disease which arises 

after exposure to wet or cold, however, the following 

symptoms are usually present in a greater or less 

degree. 

i. Pain or Btitoh in the side. — A pain which comes 

on suddenly, a longer or shorter time after the 

exposure to the exciting cause ia nearly always 

present. It is increased on takingadeep breath, 

on cough, or on any movement ; it is also in> 

creased on pressure, unless it be firm and aua- 

tuined, when the reverse may be the case. In 

character it is acuteand stabbing, often so severe 

as to make the patient gasp, groan, or cry out. 

It is usually posidible for the patient to indicate 

auexact spot where the pain is most intense, from 

which it radiates for a greater or less distance; 

sometimes it is felt at some dl^iauce from the 

seat of iiiflammalion, 8om^\me«w\'af,%Vo>i;^^, 
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in the aiilla, beneath the clavicle, or along the 
atentum, and wheo the diaphragmatic pleura is 
inflamed over the cartilage of tie false riba. 
As the effusion increases, the pain a,batea. 
ii. Dyipnoaa.^The respirations are rapid and 
shaUow (25 to 30 or more). As a deep inapira- 
tion ciLusea much pain on the affected aide, the 

tpiitient endeavours to avoid the necessity by 
breathing quickly, takirj^ ahallow bieatha, and 
leaning towards that side. So from the &rst 
there is considerable increase in the rapidity of 
respiration. Later ou the presence of a lai^c 
amount of fluid on one side of the chest pro- 
duces pressure on one lung, and consequent in- 
creased action of the other; in severe cases, both 
lungs may also b€ compressed. No doubt the 
dyspnixa is sometimes partly to be attributed 
to the accompanying fever, 
iii. Dry cough frequently occurs, and may be very 
irritating and distressing, greatly aggcavating 
the pain. There may be scanty frothy expecto- 
ration. 
_i,T. Fever. — There ia generally some feverishness, 
^^ varying greatly, however, in intensity. Some- 
^K times the pyrexia is ushered in with a distinct 
^H rigor or series of rigors, laut although in ceitain 
^K cases the constitutional disturbances are con- 
^1 siderable, being marked by full and fiequent 
^K pulse, high temperature, headache, pains in 
^K back and loins, thirst, and furred tongue, yet as 
^K a rule both the fever and the constitutional 
^B eymptoms are slight, the tem[jerature seldom 
^B rising above 101 — 102°. Certain cases ap|>ear 
^t to terminate, aa far as the (ever is concerned, 
by distinct crises. at>out the end of the first week. 
T, Ifteitricted decubitus.— In few cases of pleurisy 
is the patient able to lie in any position indif- 
_ ferently ; at first he cannot lie on. \,\ie ft.SwXe&- 
^L aide, because tie pain ia thereby Vocteaae^, «»&? 



I 



so he lies oq his l>ack or on tbe other aide; 
later on, when efFnsioii has taken pl:ic:e, he lies 
on or towards the affected side, in order thiit the 
sound lung; may not be oppressed bj the weight 
of tbe fluid upon it. 

It is very remarkable that patients not seldom ( 
are met with among out-patients whii on exami- ( 
nation ai'e found to have large effusions, an^ 
jet seem to have suffered little inconvenience i 
and have walked to tbe hoapiial. ' 

vi. Alterations in the ehapeof the chest, which will 
be referred to below under the head of the.j 
physical signs of the affection. I 

As regards the course of the afFection, when theij 
pleurisv i- of tbe dry variety tbe pain and dyBpnoBft| 
are very temporary, although it should be remein-. 
bered that while it lasts the former may be very 
in ten Be and distressing; this is especially the case'; 
'when the diaphragmatic pleura is inflamed (p. 162). 
We have frequently to do with pain in the side 
among out-patients at hospitals, with scarcely any 
physical signs, which is, we believe, more often 
pleuritic in its cause than is generally thought, and 
slight adhesions of tbe ]ileura very frequently fonnd 
here and there in the chests of those otherwise 
healthy, when einmined after death, have probably 
occurred during attai-ks which have been called dys- 
pepsia or pleurodynia. Wataon was disposed to 
agree with Cruveilhier in thinking that pleurodynia 
was nothing else in many cases than adhesive pleurisy. 
When tlier« is effusion the course may be acute 
throughout, beginning as above mentioned, with 
considerable fever, and terminating by crisis, or it 
may be acute to begin with, becoming chronic after- 
wards, or it may never be olberwiae than chronic. 
In any case the exudation remains, and the length 
of time this takes to nndei^o absorption is very 
variable ; sometimeB eo short a time as three or four 
weeks; in other casea, iiiontliB;\j\it\.\i«Te\&\wjiti\i 
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tbat complete absorplion does oftea take place, and 
that air freely enttjra the compressed lung. It is 
noticeable that the process of absorption is frequently 
intermittent, alternating with fresh exudations. 
When the efEusion is very long undei^oing absorp- 
tion the constitutional symptoms are marked, a raised 
temperature continues, and the pulse remains rapid 
bnt becomes feeble, the patient wastes and beoomes 
very aneemlc. All these Bigna are the more marked 
if the effusion has become purulent. 

Symptoms pointing to empyema.— ITnfortiinately 
there are no certain indicatioufi of the presence of 
puB in the chest until later on in the affection, but if 
Bigors or repeated shiveringa occur in tbe course 
of a pleuritic inflammation and are followed by 
prolonged 
Hectic fever, the temperature undergoing a dis- 
tinct evening rise, togetber with 
Bleep sireatB, marked emaciation, barsh skin, and 
clubbing fingers, we may assume that the effu- 
sion has become purulent. This is rendered 
certain when the empyema 

1 Tends to point, and the skin in any particular part 
of the chest wall, especially high' up and in front, 
gets red, shining, cedematous, and gives the 
sense of fluctuation uuder tbe finger. 
Physical signs. 
Of pleurisy with effusion. 
I, On Inspection (a) the intercostal spaces are 
flattened out if the effusion be very great or 
even prominent and distended. 
(6) The affected side is dilated. This is con- 
firmed by talcing the measure of it with a tape 
measure, and comparing it with the sound side. 
It will be found to be a half to two inches 
greater than the sound side. A cyrtometric 
tracing may also be taken and meaaured. 
(c) Absence of movement oi tVfe ^'S.ftii\ft&. 
side. 
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(d) DiBplaMment <jf the heart's apex-beat 
away from affected. siHe. This is eBpecialljf the 
case when the left side has been atta^ihed. as 
the apex-beat is then often to be felt to tbe 
right of the sternum. 
II. On palpation (a) friction fremifus mav 
felt on the application of the band, Bonietii 
early in the affection as well as later on, when 
the fluid is being absorbed. 
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ibe deeper slindliij; when it ii ujodemte. 

(6) VocaJ fremitus is absent or miicb im- 
paired over the area of the fluid, and rathur 
more marked than usual on the oi^posite side. 

(c) Tbe heart's apex-beat is found to be 
displiuxd to the side oi^^tiBite \,\i« e&asvOTi, ^.ttd 
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the liver is felt bflow tlie riba when the right 
Bide is affected (Fig. 24). 

III. On. percoSHion, tliere ia duluess, absolute 
and reaiating, to the u] per limit of the fluid, 
which occasionally ulters in level on alteration 
of position of patient. 

The upper limit of the dulnees is some- 
tinies a straight line. Although it might be 
expected that this would generally hold good, 
aud indeed such is stated hj good autborities, 
yet, aa a matter oC fact, the duliiess, hoth in 
front and behind, is bounded above by a 
curved line, at auy rate when the effusion is 
moderate, when it is iucreaaiug, and alao 
when it is diminishing^. The highest part, 
both of the anterior and of the posterior curve 
is ID the axillary region. The dulness may 
extend heyond the midstemal end. There is 
nearly always behind, corresponding with the 
compresBed lung,a semi -tympanitic note, and 
the upper part of the chest ia frequently quite 
tympaniiicorhyper-resonanton percussion, aa 
is aUo the opposite side, and my experience 
appears to justify the belief that the dulness 
tends tfl iucrease laterally even to the other 
bide of the sternum before the upper part of 
the chest becomes duLL 

IV. On amonltation (a) friction-sound is heard 
on iuapiralioii or on ejcpiralion or on botb, 
early or late in the aft'ection. This may be 
Bo loud as to be heard without placing the ear 
on the chest, and without the aid of a stetho- 
scope, (i) Very faint vesicular breathing, 
distant tubular breathing, or absence of breath- 
sounds over the seat of effusion. and souietimes 
very luud tubular breathing over a large 
effusion. Puerile breathing over the uticom- 
presstjd part of the luDg and over iVe o^^okAi 
Bide. 



(c) ^gophonj is heard at the ipj>er limi 
of the fluid. 

B. Of pleurisy with scanty effasion. 
The physical signs vary in amount between I 
mere crepitating frictioo-rub without dulneg 
and any or all of the tiigos of efFiiaioib 
When contraction of adhesions sets ioi 
there is collapse of one half of chest wilb 




impaired movement and impaired vocal fremi 
tuH with great displaeemeut of heart's apex* 
beat, patches of dulnesa, or general impur- 
ment of resonance. Tubular, bronchial, or 
sometimes arapborie breathing o»er the thick- 
ened pJeura, and bronchophony ; in fact all tl 
eigna pointing to coDsoViiaXwiiHia-i \» ^^^wa 
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It ia Tery difficult to diR^ose between a cLronically 
tliickened pleura aud "basic consolidation of the lung. 
Tenninations. 

A. In complete recovery, with or without some 
adhesion. 
This is the rule in dry pleurisy, and may occur 
Bleu wheu the abBorptioti of the exudatiou in 
other forms is rapid, although it is comparatively 
aeldom that an acute pleurisy with efiusion 
leaves the lung aud chest in exactly the same 
condition in which it found them; if the 
effusion last beyond a few weeks complete 
recovery witbout shrinking is unlikely. The 
moat complete recovery may be expected when 
the fluid has been caref uDy removed early in the 
course of the effusion. 
i. In incomplete recovery. 
a. In retraction and shrinking of the chest, 
which results froiu the lung being unable 
to expand properly in consequence oE its 
having been too lonR or too firmly bound 
down. This termination, if the patient be 
otherwise healthy, may be looked upon as 
fairly favorable, as after atime the lung be- 
comes partially expanded. As a result of 
its incomplete eipausion, however, the chest 
wall (alls in, the intercostal spaces are dimi- 
niahed in depth, the shoulder drops, aud 
the spine may be curved with convexity to 
the sound side, the diaphragm ia drawn up, 
and the heart's apex, when the pleurisy has 
been on the left side, may beat not far below 
the clavicle. 
A much better result than this may bo 
expected when the Suid haa been removed 
by operation, even if complete recovery does 
not occur. 
i. In empyema. We must a\ao cntjiiiet "Oafe 
poaaibilitieB ot euch aa event. Sa^^na'^'Q?," 



146 DISEASES OP THE PLEUBA 

i. The empyema has been tapped ; with care* 

ful af ter. treat ment a very good result' 
may be expected, the diacbaige becom" 
less and less aod finally ceasing, the lung' 
gradually expaoditig, and the exterual ' 
orifice closing up. The discharge often ■ 
goes on for an indefinite time. A chronio 
discharge is more common, however, if 
ii. The empyema point externally, the sjm- 
ptoma of which condition have been mvu.- 
tioned. If the position of the opening be. 
in the third or fourth interspace it la un-- 
favorable, as the dischai^e cannot thoi^ 
be perfectly free. But even if the em- 
pyema spontaneonsly discharge it ia quite 
possible that, as in i, tittle shrinkiiig of 
the chest wall will result. 
iii. The empyema may point through the Inng 
and be discharged through a bronchus. 
In Buch caaea there may be previously 
symptoms of a alight pneumonia witli 
rusty sputum, &c., or it may occur with- 
out any warning whatever, a copionk. 
discharge of pus taking place after 
a fit of coughing. Even in such a case 
there may be after a time recovery with 
more or less contraction of the cheet; 
pyopneumothorax results, and sometimes 
deatb from suffocation follows : 
iv. The empyema may point through the dia- 
phragm into the peritoneum produ( ' 
peritonitis, from which recovery is 
usual, or into the pericardium (?),oraomQ 
neighbouring oi^n. 
e. In phthisis, either pneumonic, tubercular* 
or fibroid. 
The relation between phthisis and pleurisy may be 
threefold : 
1. The jiJithisis may he the c«,u«« ol ■e\«Mvi^ V 



rthe lung affection coming to the surface and 
producing a local irritation and so inHauimati,on 
of the pleura ; the phthisis being either pneu- 
monic or tubercular; or by entrance into the 
pleura of irritating pus from a cavity after a 
small or large rupture. 
2. The phthiaia may be the effect of pleurisy. It 
very frequently hapijeus that an attack of 
pleurisy is the antecedent of phthisis, and it is 
at once inferred that pleurisy causes it. This is 
not always the case, as the pneumonic or tuber- 

icular consolidation may have been slight and 
have caused the pleurisy. But in other cases 
phthisis appears to result from pleurisy, and then 
may be taberoular, probably from infection of 
the neighbouring lymphatics with the caseating 
material o£ the pleurisy, which in many cases, 
according to Niemeyer, may soften and break 
down. I believe, too, that 'pnenmonio phthisis 
may result from the presence of the irritation 
of the thickened pleura. Fibroid phthisis is 
especially likely to follow from the compressed 
lung being the seat of a slow inflammatory 
process or interstitial pneumonia, or by the lym- 
phatics being infected from the caseating mate- 
rial by the tiibei'ole bacilli producing slowly- 
t growing tubercles with development of fibroid 
tissue and few cells. 
. Tbe phthisis and plenrisymay both result from 
a general pulmonary and pleural tuberculosis. 
d. In amyloid disease from the long- continued 
suppunition. 
c. Death may result in pleurisy from a variety 



1. In acute cases rarely from (edema of the lung 
and sabsequent carbonic acid poisoning, or 
from excessive obstruction to the passage q' 
blood through the lung by naeaua qI -rftSj 
the right heart becomeH engoTg«4."wi.\Ni't^ 
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i, From bursting of the empyema into the peri- 
toneum or neighbouring organs. 

. From long-continaed hectic fever, as 

pjeraa if not relieved oaturally or by oper- 

. From some variety of phthislB. 
Diagnosis. 
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Kenrisy veravs Pneumonia. 




Itieors and dUht aymptomB of levt'r. 


Beldom ex 


eBsively marked; Very marked; temp, offen 


temp. BeldDm high; no lier- very higli ; lierpes about 


pe.. 


lip*. 




Crisis. 


Bare. 


CommoD. 




Stitch in the aide. 


Almost iiivflriable. Riiro, unlesi plcuriaj is pre- 




Cough and aputura. 


Dry oougl 


, or Witli. frothy Ituatj spotuin, with congh. 


spotuin. 








Seldom, if 


ever. Common. 




Physical sii-ns. 




IntercoBtal apaces. 


rinttened o 






Apei-lieot. 


Di<p1itced t 


owards the sound Not diaplaeed. 


lidH. 






Friction fremitus. 


Often prownt. Alisent. 




Vocal fremitus. 





Dnlaeia. 

Upper limit may be astraight Upper limit a curved line, 

or curved line, and may following the direcUon of 

alter iu position (p. 143) i the Ssiures of the lang, 

the dulness ie resisting and not altering in position, 

abiolate, and sometimes not resisting and absolute, 

e.itenila beyond the mid- nal eileuAlvEi^^ie^aild mid- 
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^^r Anscnltattan. 

^Ulbbmnce of breatli-sounda, or ChBr&cteristic cracliling cre- 
^K distinct tubolnr breHtliiug- pituCioD, bronchiul breath- 

^m tnil mgopbuny, &e. ing, broiichopliouy, and 

H n. Pleurisy t. tepatic enlargement. 

Hepatic enlargement seldom encroaches much 
into the cheat, and if it does the dulness is in- 
(■reaaed upwards, more in front than behind. If the 
liver be enlarged it can be felt moving up and down 
with respiration, but if the pleura be filled with fluid 
the diaphragm is practically fixed, and the liver moves 
very little. With an enlarged liver the lower ribs are 
everted, but the intercostal spaces are natural. 

in. Similarly with enlarged spleen the area of 
dulnesB varies with respiration, and the spleen may 
usually be felt on abdominal palpation. 

ProguoBls.—Aa will be understood from the 
above description of the terminations of pleurisy, 
the prognosis depends chiefly upon the nature and 
extent of the affection, dry pleurisy being of 
course as a rule not at all dangerous to life or 
health. Of the varieties with efEunion we may 
tabulate some of those elements in prognosis which 
we consider as respectively good or bad. 

Qood. Bad. 

When the affection is 1. Exeesaive effusion, 

acute in a healthy adult, with great pressure 

with a distinct crisis on heart and veins, 

(rare). with bluenesa. 

Bapid decrease of effu- 2. Purulent effusion, on 
aion. account of its ten- 
Childhood, dency to complica- 

13. Implication of the opposite side, either with 
pleurisy or with bronchitis. 
4. Presence of persistent ievex w\& Aitwavd 
effusion, wasting, and geuetaV ftA\ve"(i«'. 
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5. CyanoHiH and dropsy fro 

6. When the pleurifty come 

other blood diaease. 

7. Complica,tioaa, aa burtttiag of an empyemai. 
It may be noted that pleural effuaioa soinetimei 

causes sudden death fron^ rapidity of efEusioa. Fori 
example, we recently saw a eaae of empyema in 
a man who, after much persuasion, had consented to 
be operated on with a needle only. A lai^equantity 
of pus was removed ; in a couple of days the pleura 
ha<I refilled, and the patient refused hia consent to a 
second operation, however mild, and died quite sud- J 
denly in a day or two afterwards. 

Treatment 

1. Of plenritia Bicca. — In dry pleurisy, althougli^ 
the pam ia often quite out of proportion to the.l 
gravity oE the affection, the treatment is simple, and J 
is to be directed to relieving the pain and diiiu>l 
nishing the movement of the chest. These objectBl 
may be accomplished : ff 

(a) By any of the following applications : — a 1 
blister, a mustard plaster, or the application 
of iodine (Lin. lodi) to the painful part will 
generally suffice to relieve the pain. Leeches 
to the affected side ; cold compreBses and hot 
poultices, each have their advocates. " 

(h) By strapping the affected side, in order t 

t>revent the costal movements of that side; c 
tandaging the chest in order to prevent costa 
inspiration altogether. 

2. Ofplenrisywitneffiision.— Inallofthevarietiet 
of pleurisy with effusion, much of the treatment hoi 
to depend' upon symptoini 

(a) Fain has to be relieved by one of the methoc 
above indicated. 

(b) Pever, which is seldom severe in uncomplicatei 
plearisy, may be met Viy the ei.\i\\i\t\OTi.<if (\uiniB{ 

or digitalis or otKer ant,\-Tj3ret\c. TVe i^u( 
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tion of bleeding for this purpose is too wide to 
be dlHcussed here, but iu certain cases where 
cyanosia, dropsy, or dyspncea arises in connection 
therewith, it certainly ia admiaaible to let blood 
from the arm ; such conditions are, however, 
rare. 

(c) Congh may be relieved by mild opiates, in- 
cluding Tin«t. Camp. Co , and by ipecacuanha 
and »qiiiils. 

(d) The effduon, however, is that which requires 
most attention, and the first efforts should be 
directed towards promoting its absorption as 
sooD as the dia^'nosis baa been rendered certain, 
fay the withdrawal of some of the fluid by 
means of a morphia syringe if necessary. For 
^hia purpose we employ ; 

Purgatives of the watery, hydrogogue elaaa, 
e. g. jalap, aeammony, acid tartrate of potas- 
sium, or what not. 

Diuretics, such as broom, acetate of potas- 
aium, or spirit of jumper. 

Alteratives, especially iodide oE potassium 
(gr.v to s ter). 

Local application of Lin. lodi, or in some 
cases of bliatera. 



Kestriction of Uie floids of the diet is believed 
to have a good effect by some. 
_ If, in spite of the medicinal treatment, the fluid 
does not diminisb, it muat be removed from the 
chest by the operation of tapping, called paracen- 
tesis thoracis or, sliorily, thoraeenteaia. 

Indications for paracenteaia thoracis.~The cir- 
cumstances under which it ia advisable to perform 
itlie operatiou of tapping the chest may be aum- 
soarised as follow a : 
I (a) All casea of purulent eSiisioa should be 
L tapped. As this is a sure ivid\ca\Aii'Q. lot "Ooftj 
L operation (ut any rate in idioVB-^\ni^ '^^ 
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great care must he taken to watch a case ( 
pleurisy, and particularly the morning an 
evening temperatures, in order that no evident: 
of the preaenee of pus be oyerlooked. 

(6) When there is great dyspncea in acute plenriBic 
in consequence of escessive efEusion, either froi 
its pressure on the sound lung, or by its pree 
sure upon the heart. In the latter case, espt 
cially when the heart is inucb pushed avt 
to the opposite side, considerable ohstructioi 
to the venous circulation accompanied hj 
blueness of the lips and tongue occurs. Tb 
question aa to when the dyspncea is suScientl; 
great to justify operation is an open one, am 
different answers would be returned to it bj 
authorities according to the degree of importani 
attached by them to the severity of the operatioi 
As for myaelf. when a question of the kinti 
arises, considering tbe great success of 
operation in my own experience, I should advii 
that it should be done as soon us tbe breatbio 
becomes distiuctly embarrassed, especially 
tbere is evidence of much dislocation of the heart 

(e) When the fluid is slow in undei^oing absorp< 
tioD or when the patient's strength appears < 
be too severely taxed by the effort of absori 
tion, the ofieration is indicated. As to this indj 
cation for tapping in chronic pleurisy, it must " 
understood that no rigid line citn he drawn 
to the time which must bo allowed to el&pas 
before tbe operation is done. Many advise thftt 
only one week's interval shall he given after 
the fluid has ceased to increase before remoriug 
it. Possibly two weeks' grace may be per- 
mitted unless any syinptoms become urgent. 

Are there any contra- mdications to tbe operation 

There are scarcely any absolute contra- indications,^ 

" it it is generally unnecessavy to tap if the efFuaionj 

amall, supposing there are no uv?;ent a^m^i 
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and in boys from twelve to seventeen years of a^e, 
wbo have been exposed to vidBsitndea of the weather 
and lo rough living, and in whom, sajs a writer on 
the subject, pleural effusions are common, tapping is 
Beldora necessary, even though the effusion is excea- 
Bive, as they tend to recover on good and nutritious 
diet and tonics without operative interference. My 
experience confirms this. Is it neeessarj to tap in 
symptomatic pleurisies ? Here, again, the rule must 
told that if the pleural effusion be obviously very 
great, in fact so great as to be evidentlr " adding to 
the distress of a patient already very ill,*' paracentesis 
should be done. This rule applies to all secondary 
pleurisies. 

Double pleurisy is a condition in which one cannot 
lay down an absolutely rigid rule. I was once present 
at a consultation about a case of double pleural 
effusion, when the distinguished surgeon who had 
been called in refused to perform the opei-ation of 
paracentesis. He said bo considered the operation 
unjustifiable under the circumstances of the case, and 
as very likely to produce immediate death, This, 
however, must not be taken as a precedent, as it is 
obvious that there are oases of double pleural effu- 
sion in which it would be wrong to hesitate about 
operating, but the entrance of air into the pleural 
cavity must in such cases be most carefully guarded 
against. 

Having determined that an operation is necessary 

two questions then arise : 1. Ah to the position of 

puncture, and 2. The kind of operation to be done. 

1. PoaitiOD of puncture. — Some difference of 

opinion exists as to the best place for the opera- 

^^ tion of paracentesis. The largest number of 

^^L authorities recommend that the puncture 

^^H should be made in or near the mid-axillary line 

^^H in the sixth or seventh interspace, ac<iQX&\v\^ 

^^ft as the operation ia needed on t\\e r4^\, otXaSH- 

^^B aide respeelirelj, Laennec ipreIeTi£ft&- V^i ■^m.'q.o- 



ture in the fifth interspiiee a little antfirior t 
the digitations of the seri'atus magnuB. an 
with him not a few agree at the present day. 

Lastly, puucture iu or near the eighth iutef 
space poal«ro- laterally is advocated by manj 
Porritt, for example, euggests aa the most con 
venient spot the seventh or eighth interspacA 
about the junction of the auterior two tLirdi 
with the posterior third, as a part where th( 
muscular covering is less thick thaa in oth«l 
Bituationa. My owu experience had been almost 
entirely of the first position until quite lately, 
but the last situation for puncture has recently 
been adopted at the Victoria Park Hospital with • 



2. VarietieB of the operation. — The operations 
paracentesis thoracis may be divided into two 
classes : 

a. Those iu which the opening into tha 
cheat is not free for the air to enter. 

b. Those in which the opening into t1 
chest is free, and no precaution is take 
to prevent the entrance of air. 

The former variety of operation must be unde 
taken in every case in which the purulent nature i 
the enclosed fluid is doubtful, the latter in cases < 
empyema only. Knowing tbat the air contains an 
enormona number of saprogenous micro-oi^anisme, 
it is not wonderful that when it is allowed to pass into 
the pleura iu cases of serous effusion the efhiaiou for 
the future becomes purulent, obviously a disaster to ba 
guarded against by all possible means. In purulent 
effusions it is always better to incise the pleura freely , 

I in order that the pus may be allowed to drain away^_ 
as soon as it re-forms. ^M 

Let us now consider the varieties of the operatioil^H 
in turn : ^M 

(a) Paracentesis thoraclivithclosnre of the opanS 
iag, — Always to be tried first, ot a.\\,\l ^^Vv&& t^H 
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fluid in the chest is a matter of even the alighteat 
doubt, as well as of course in cases of undoubted 
non- purulent effusion. 

The operation is performed as follows: — The 
patient is placed in a Bemi-prone position, near to the 
edge of the bed corresponding to the side upon which 
the operation is to be done. His head is supported 
by pillows, or he may lie down, inclining to the sound 
side. He should then be told to raise his arm above 




}. 25.--PoiteTi(irpart orBeieritl intercosuil spaces, 
o (how the relaUona of the intercoBtai arteriea 
vithiu tlem. a, (KsupliH^ua witli arterial twiga 
roui aorta; i, rnmilying over it; e, tliorotio duct j 

d, Vf DH azygos 1 1. iiitercQBtal vein ; 2, intercostal 

artery. From tlie front. 

his head, and the point where the puncture is to be 
made should be selected and marked. It must be iu 
the middle of the interspace to avoid the intercostal 
arterien (Fig. 25). It is unnecessary that the patient 
should be under the influence of an aufflsthetic, and 
indeed un advisable. 

The opening is to be made with a medium-sized 
trocar and cannula (Figs, 26 and 27), which is cau- 
uected with an india-rubber tube two ot l\\Tce« ieaN- 
loogi tie five end of which ia placed, in a ■^ea'aeV «.^ * 



156 DIHEASEa OP THE PLEUKA. 



convenient distiLnce from tlie bedside beneath tba 
surface of some water or carbolic lotion, Tlie trocar 
can eitiier be made in connection with the cannula, 
BO that when it is withdrawn for a. certain distance 
through an air-tight collar the fiuid is able to r 




Fib. 27.— Trocar and cannula. Tha for 

drawn by pulliiig out tlie milled litnitl b 
which is ittsched to the stout atilel' 
air-tight collar, corrjin^ the troCHr. 



.J 



through the trocar and through the india-rubl 
tube into the receiving vessel (Fig. 28), 
be thrust through the india-rubber tubing into the"' 
cannula, and withdrawn in the same way, the hole in 
india-rubber made by its passage being, by means of 
the elasticity of the rubber, obliterated; or, thirdly, 
the cannula, by being sharpened at its extremity, is 
its own trocar (Fig. 28). By any of these means the 
fluid readily flows from the chest at first because it 
is under pressure, aud afterwards owing to the syphon 
action of the trocar and tubing. Generally speak- 
ing, however, in my esperience it is bett«r to connect 
the cannula with an aipixator bottle (Fig. 28), which 
naa be ezfaaustod with an aic-pump syrin ge and fitted 
with an srrangemeDt o£ elopcotk*, a« ^\iaS. 'i^' 



laanea ■ 




Aa a, preliminary to the introduction of the trocar, 
two thiugs may be done if considered requisite ; 

(1) The place of insertion may be locally anEGB- 
thetised, either by the ether spray apparatus, or by 
means of a piece of ice dipped in. salt held firmly 
against the skin, as recommended by Dr. Douglas 
Powell, or by solution of cocaine painted over the 
spot. 

(2) A small inclBioii through the skin may be made 
with a sharp scalpel. This incision is belieTed by 
some to be of considerable service, but by others as 
both unnecessary and even likely to lead to the 
entrance of air into the chest. 

In the eases of non-purulent effusion it is not 
necessary to remote the whole of the fluid in the 
chest, indeed to do so is considered very unwise. 

When sufficient fluid then has been withdrawn the 

skin is pinched up around the cannula during the 

process of removal, and a piece of thickly- spread, 

warmed plaster or a piece of carboUxeft \ax& ^oafefe^ 

^fp coUodiunij is immediately plocedL o'Sftt ^\i6 ■wyo.iA.i 



I 
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in order tbat no air may enter, a layer of cotton 
wool is then adjusted, and the side securely ban- 
daged. Instead of the bandaging, firmly strapping 
the affected side may be em])loyed. 

The after-treatment cotisiats simply in keeping the 
patient quiet in bed, of tbe administration of touics, 
alteratirea, and the careful watching in order to 
detect recurrence of the esndation. 

Several other methods of tapping the pleura with- 
out allowing the entrance of air, have been recom- 
mended. One, suggested by Dr. Philip Hensley 
(' St. Bartholomew's Hospital Keports,' toI. xvii), i« 
more intended for the treatment of ouipyema than 
for that of non-purulent effusion, but may be men- 
tioned here. 



FlO. 29. — Hensley'a nppiinitus for tupping and wasliing 
out lliB cUeit. Tliu tube to tlie left ia coatinued up- 
ward! tu H vessel containing water ume feet nbove 
the bed; tbe tube to the right i< eontinoed into a 
vesBel containing water or the antiieptic MilutioD on 
the Soor. The tubes passing upwards are connected 
to needles which are pasbed into two contiguous 
intercoitnl apaciis. Tbe stopcocks ere so nrmnged 
thut the fluid may pass in or out of the chest at will. 

Two fine cannulse, each having a connection with 
a receiving bottle, in which is some antiseptic solution, 
and with a reservoir of carbolic or some other anti- 
septic solution, raised three feet above the level of 
the bed. By means of taps, the direction of tba ■ 
current in eaeh canunla (Fig. 29) can be at luxjm 
moment reversed so as to be either outwards or in- J 
I wards, sad in this way the blocking of the tub< 
which is not iufreqnenlly a causo oi -wa^iA oi «u.cceatfl 



COMPLICATIOSa OF PARACBNTEHia 159 



in paracentestB thoracis, may be obviated. In order 
to thoroughly waah out the pleural cavity many 
jtiots of antiseptic fluid may have to be used (per- 
haps nine or ten). 

Freoantions to be obBerred 

I X. Perfect aiitiaepticmetboda ought tabefollowed, 
and the instjuments should be chemicallycleati. 
Some urge that the carbolic apvay ahould be 
always in action duriug the operation. 
( 2. Too rapid or complete removal of the fluid 
should be avoided, so that when an aspirator, 
Potain's or another, is used the pressure ahould 
be carefully regulated. 
I 8. If the cauaula become stopped, the careful 
passage through it of a metal wire, or of tlie 
trocar may possibly remove the obstruction, or 
possibly increasing the suction power of the 
aspirator may have a similar effect. 
J 4. In order to minimize the danger of syncope, 
the administration of a stimulant — a little wine 
or brandy — is recommended. 
ComplioatlonB.— It is satisfactory to be able to 
assert that in the majority of eases of paracentesis 
there are no complications worthy of mention, so 
that the oi>eration of tapping the cheat may be 
undertaken with confidence by one who pays the 
□ecesaary attention to the details. Some of the 
complicationa which concern the physician as well 
as the surgeon are collected by Porritt and should 
be noted. 

i. Syncope. — This complication occasionally arises, 
but from what cause is uncertain, posaibly 

tfrom mere fear or nervousness or a tendency 
towarda fainting, or from the pressure upon 
the vessels of a large surface being suddenly 
relieved, or from irritation oi tte ^\ft\it»i. 
oerves, reRexly causing tlie \itta.rt. to aVa-^. 
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If the patient show signs of faiutness the 
operation must he abandoned for the time. 
ii. HsBiUOrrliage. — Blood may come either from 
rupture of the Tessels in the false membrane 
or by puncture of the expanding lung, or j| 
possibly, but very rarely, from puncture of the. 1 
intercostal arteries. M 

iii. Cough and difflenlty in breathing are not infra- ' 
queut, probably from the entrance of more 
blood into the pulmonary tissue after the 
pressure ia relieved. These symptoms may 
be treated with success, at, one time by ehango ' 
in the position of the patient, at another bj', 
a morphia iujection, by opium, or by an ethei^ 
draught. 
lY, Bndden death from shock or similar conditioB 
sometimes happens. A few cases of this kinj 
have been recorded by Watson and others. 
V. Wounding of neighbouring organs, e. g. the livHTj 
even if it be done, appears to do Uttle ban 
supposing the trocar be a fine one. If tl 
heart be wounded, however, the conaequeuoea 
might be severe, 
vi. Surgical emphysema is possible but very i 

iike!;^. 
vii. Albuminous expectoration and oedema of 1 

lungs vevy rare. 

viii. Haemftturia also rare. 

ix. Pyrexia very possible but rare. Porritt sa] 

"My experience has been that paracentei 

relieves fever, and the symptoms called febril 

and does not induce them when absent." 

(b) Paracentesis thoracis with free opening i 

purulent effilsionB. — When the removal of the irbot 

of the fluid is adcisabb and necessary, and the hop 

that its re-accumulation will not occur ia elign 

aspiration of the chest is contra-indicated. 

becomes necessary to make a free opening in 

ebestwalliu oi-derto eTacuale ftxe 5^ia. Ti^^iwal 
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be done with a sharp ecalpel, ajid, according to most 
authoritieB,Boniewhiit lower down aiid more posterior 
than iu the formT operation of aspiration, t. e. in the 
seTpnth or eighth space in the posterior axillary 
line. The iucisioD should be made obliquely, and 
should be about an inch long. For convenience' eake, 
it may be as well to insert a canaula through the 
wound in order to carry off the pus. It is best to do 
the operation under antiseptic precautions. When 
this is the case, after the pus has been removed as 
completely as possible, a drainage-tube is inserted and 
fijted to the side by silk bound down with pieces of 
strapping about tbree or four inches long, the wound 
is covered with antiseptic gauze, and the chest is 
bandaged with antiseptic bandages. After a short 
time the absorbent gauze will have become saturated 
with pus and redressing will be required, bat if anti- 
septic precautions have been properly attended to it 
is claimed for this method, tbat after the first 
dressing one I'ull day may elapse before the neit, 
and subsequently two or three days, the draina^- 
tube being washed on the third dressing, and on all 
subsequent occasions. The latter has to be short- 
ened as the lung expands, and as a rule, finally drops 
out. According to our own experience, washing 
the chest out daily with a w«ak solution of carbolic 
acid 1 in 80, or with some other disinfectant is to be 
strongly recommended. The washing should be done 
by means of a raised pressure bottle, and the method 
of Dr Heusley appears to promise considerable 
success in suitable cases. 

In many eases of empyema it becomes necessary 
to muke a second or coimter-openui|^ in the chest In 
tbeinterspaceeilber above the primary incision, if it is 
low down, or below, if it is high up, iu order more 
conveniently to wash out the cheat. Some surgeons 
with much experience of chest surgery advocate that 
it should be done at the first operation. XI \,ViS& ^\%i&. 
be adopted, a draJB&ge-tvLbe of India TOV)\witSa\ ~~'^ 
W 
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through both openings, and the eiiilH are tied together 
outaide tlie chest. A favourite dressing in such a, 
case is carboliaed tow. 

The after-treatment of eases of pleurisy with 
effusion, both those in which paracentesis has been 
performed, and those in which qo operation haa 
been deemed neceasary, should be directed to im- 
proving or keeping up the general health of the 
patient by good food, tonics, cod-liver oil. change of 
air and the like, and to preventing permanent defor- 
mity of the cheat. This latter object may be attained 
to a, considerable extent by directing that the muscles, 
especially thoae of tbe arms attached to the chest, 
should be regularly, patiently, and judiciously deve- 
loped by gymnastic exercises, rubbing and inaBsage, 
also that the patient should be encouraged in the 
exercise of increasing hia respiratory capacity by 
taking a definite number of deep and regular inspira- 
tions at certain times daily. 

II. HydrotboTaz 

A condition in wbii.'Ii tbere is an effusion into the 
pleura of tbin serous fluid not produced by inflam- 
mation. It is apt to arise in the course of general 
dropsv. The affections which are most likely to b« 
complicated with this effusion are chrome or acute 
dUtateg of the lunga, which produce obalruction on 
tbe rigbt side of the heart and general venous 
engoi^emeot ; diieases of the heart, both valvular 
and muscular ; chronic dinease of the kidney with 
albuminuria ; maUgiiant rualarioua diieam and chronic 
dysentery. Tbe fluid varies in amount but occurs in 
both pleurte; it is generally movable but may be 
encapsuled. The pleural structure itself is opaijue, 
white, and swollen, as is also tbe aubaerous tissue, 

Symptome. — When with the ordinary aymptoins 
and appearanre of general dropsy considerablo 
dffsjmcea, greatly incrcised on exertion, appears, it 
hecomea necessary to cavetul\j e3.a.mva% 'di.e i^<ii<A\ 
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and if tbe phyaical tigni are those of douJ/le pleurisy a, 
diagnosis of hjdrotboraz ma^ be arrived at. As a. 
rule, however, the intercostal furrows are not obKt- 
erated, neither is the heart displaced. 

Treatmeiit. — The treatment should be directed to 
the main disease, hut if the Suid is excessive it vaaj 
become necessary carefully to perform parafleutesis. 



ZZX. Diapbramiatlo Pleurlsj 



HpWhen inflammation attacks the diaphragmatic 

pleura it gives rise not unfrequentlj to such sym- 
ptoms as mark it out from costal and pulmonary 
pleurisy and justify the consideration of it apart 
from them. Laenuec has classed this form of the 
affection under the head of partial pleurisies, which 
he said might occur at any part of the surface of 
the lungs but which were found most frequently 
in three situations, viz. (1) in the fissures between 
the different lobes ; (2) in the space between the 
base of the lungs and diaphragm ; and (3) at the 
posterior- inferior and lateral part of the cavity 
of the pleura. In many cases the effusion is found 
to be puriform, but, as one would imagine, the 
inflammation may vary from the slightest roughen- 
ing of the pleural surface to adhesions or localised 
collectiouH of pus. When slight the affection is not 
uncommon. It is most frequent in women of adult 
age and is generally unilateral. According to Dr 
I>onald80u,* juu., who has gone carefully into the 
etiolc^ of the affection, it may be caused by ormay 
accompany pneumonia, pleurity proper, hepatitit and 
perilonilU, wounds of the chest and abdomen, fracture 
of the lower ribs, blowt at the bate of the cheet, currents 
of cold air on the perspiring body, immoderate laughter, 
eotitinued crying and weeping, the sujtpreMion of rheu- 
matiem, the healing of old sores, tight lacing, and corsets. 

HI * " Diflpliragmntic PJeariny," ' Amer, 3o\aii, ol "^LeSiMi. 

BtaKw/ J/>W/, 1086. 
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Tbe secondary inflamiuation of tlie aubatauce of t 

diaphragm ia not n 

a jmptomB. — ^Tbeae ma.y be at the beginning' 4 

in ordinary pleurisy. 

ShiveringB and fever of more or less severity, but! 
the following are the most characteristic eym^M 
ptoms. ■ 

Pain. — More or less acute, sometimes oE a vBryfl 
iQtense character, increased on movemeDt, espC'l 
cially on cough, extending over the whole oSM 
the hypocbondriuni, radiating in all direction! 
upwards to the neck and down to the flanla 
tendernees on pressure, especially o 
trium, in tbe last intercostal space behind, a,lam 
the coarse of the phrenic nerre, and at a e[ 
" the diaphragmatic button," one or two fingers 
breadth from the middle line on a level with th^a 
tenth rib. The pain and tenderness are anp^V 
posed to be due to the implication of the phreoio ■ 
nervo in the inflammation, and through it by 
the transference of the sensation to ihe very 
nnmerouB branches. These branches, it should 
be remembered, are distributed to the nerves of 
tbe neck, to the pericardium and to the pleura ; it 
is connected with tbe sympathetic nearthe cheat 
and with the fifth and aixth cervical nerves, the 
solar and hepatic plexuses, tbe peritoneum, and J 

Orthopnea and inclination of the body forward. 
Costal respiration, hurried and jerky, tbe dia^l 

pbragm being immovable. 
Great anxiety of countenance, with sudden chai 

of features. 
Congh. — Frequent, dry, and very painful. 
Of the more uncommon and less diagnostic sym 
ptoma may be mentioned : 

Delirium. Pain in swallowing. 
Hiccough, Kiaus aardonicua. 



PNEUMOTHOKAX 



primary genei'ally ends in recovery or adhesion ; 
when aecoBilary it ie of graver imjtort. Sometimes 
the efEuaion between the haue of the lung and the 
diaphragm ia enclosed by the borders of the lung, 
already adherent, and a circumscribed abscess or em- 
pyema is thus formed. Such empyemata have been 
kuown to ulcerate through the lung and to discharge 
through a bronchus or through the diaphragm, and 
GO to cause death. 

ZV. Pnenmotlioraz 

A condition in which the pleura contains air, 
almost almiiya in conjunction with fluid, either puru- 
lent [pyopneumothorax] or non-punilent [hydro- 
pneumothorax]. 

Conditions of origin. — The gases which are found 
in the chest cavity In a large majority of cases, if not 
in every case, are derived from the external air. The 
air enters the pleura either through some perforation 
in the lung or through an opening lu the thoracic 
waUs ; it is also possible for it to enter through a 
communication between the (esophagus and pleura. 

The cases may be divided into : 

i. Spontaneoas.— Comprising all those in which 

Lthe air has entered through the lung, in con- 
sequence of — 
(a) Rupture or perforation of a cavity in the 
lung, in advanced phthisis, or in less ad- 
vanced oases from erosion of a superficial 
consolidated pat«h in the lungs. In rare 
cases superficial erosion of the lungs in 
gangrenous tumours or infarcts. 
(6) Rupture of an emphyaematouB lung. 
(c) Erosion of the lung by discharge of an 
em)yema through it, as well as 
(d) PoJiitiiiganddi&Ghaige(iia.'&«i&:%l^n&%. 
V through the thoracic 'wa\^. 
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ii. Kon-spontaneouB or traumatic : 

(a) By the operation of paracenteeis thorarii 

perfurtiied for any Ciiusa iu which i' 
enters tiie pleura, 
(h) Wounds of the pleura, gunshot i 
otherwise, including broken riba, whiq 
injure the lungs, &c. 

The above list does not include certain r 
'which are as much pathological as clinical curioiiitieB, 
Tiz. (1) Pneumothorax due to openings in connection 
with the bronchus, oesophagus, stomach, or any other 
gas-containing cavity, and pleura from any cause 
e. g. growths or abscess, (2) Eupture of the lung iw 
whooping-cough or in artificial respiration ; neithfiV 
does it mention the origin of the gases from decc 
position of the fluid within the plenra, which ^ 
formerly believed by La^nnecaniongotherstobeoDflf 
of the most frequent sources. 

From the statiBties of my colleague. Dr Samud 
West,* it would a(>[»ear (1) that phthisis in one tarn 
or another accounts for no less than 90 per cent, of a 
cases of pneumothoraK (excluding, I suppose, open 
tive cases), and (2) that pneumothorax is present ill 
5 per cent, of all those who die of phthisis. • 

Pneumothorax may occur in phthisis, both earljf 
as well as late ; " even at the commencement of tlui 
disease a small subpleurnl tubercle may soften ani 
break through the pleura. "f The commonest ft) 
is between twenty. five and thirty-five. As regan 
sex, it is common, but less fatal, in men than i.~ 
women, It occurs mther more frequently on the 1^ 
than on the right side. 

In the statistics above referred to, drawn from thA 
records of the Victoria Park Hospital for I 
of the Chest, between the years 1856-83 inclusivo^ 
other points of interest are made out, for exampitt 

■ '■ A Conlribution to the Pathntopy of rncuinotfaorax," 1 
8. Weit. M.D., • Lancet,' vul. i, 18S4, p. 791. 
t Dr Powell, loc. eit., p. 131. 
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tbe poiition of the perforatioiL in tlie fatal cases 
which were examined post luortcm. When single, 
it was found ten times in the uppier lobe, four timea 
in themiddle, and five times in the lower; in the upper 
lobe chitfly iu the mid-lateral region. The size of 
the perforation generally was small and circular, one, 
two, or tlivee lines in diameter, but one irregular 
opening was of the size of a five-ahilling piece. 

The kmd of phthisis most often associated with it 
was the acute and rapidly advancing form. Efiiisloa 
was present in half the cases, serum in four cases, 
sero-pua in eight, and pus in eight cases, the aiaoiint 
varying from an ounce or two to a couple of pints. 

It should be remembered that in a general way 
there is not iu pneumothoras any extra pressure 
when the opening is, as in the above cases, direct. 
This was proved by Dr Powell, who connected a 
manometer with tbo cheat in some of such cases, and 
found no rise of the fluid in the tube. If, however, the 
opening is oblique, the air may enter the pleura 
during expiration, but the opening may be occluded 
during inspiration, and so it tends lo accumulate in 
the pleura. In such cases the side becomea much dis- 
tended and drum-like, and there is increasing rather 
than diminishing displacement of organs, as in Fig. 
30, a case recorded by me in 'St Bartholomew's 
Hospital Reports,' 1887. 

A pneumothorax is usually complete, except, 
perhaps, just at the apex where adhesions have 
formed, but it may he partial or circninsoribed, when 
perforation of the lung takea place into a part of the 
plenral cavity shut off by adhesions from the re- 
mainder, or when the pleural cavity has been oblite- 
rated elsewhere by adhesions. 

As regards the gasea which have been found in the 

pleura if the opening is external, they are nitrogen, 

oxygen, and carbonic acid, in the ordinary proportion 

fOt the air. If the opening is inteTna\, 'iN\« ^'&»ft% '^t«i 

B tLe proportion of the alveoW aii vX &t¥.V,\>M.^ ^^i* 
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10 per ceot. of oxygen quickly diminishea, and all 
but disappears, if tbe opeuiDg ia not pateut, and 
after a time the proportiou haa been found to be 
00^= 11-16, N = 88-35, O = -49, in one analysis. 
Sulphui-etted hydrcgi^n has been found in a case of a 
f<etid pjopneumotiiorax. 

Srmptoms aad Conrse.— The symptoms t^ 

pneumothorax may or may not be marked ; if the 

latter, the pneumothorax is latent. Oenerally the 

attiijk is sadden, and tbe patient is seized with : — 

Fain in the affected side, sharp and severe, in the 

region of the lower ribs. 
SjBpncea of a very marked kind, the respiration! 
being rapid and shallow; this comes on leiy 
suddenly. Tbe patient caunot lie oo tbe affected 
side, but is compelled to sit upright in bed. 
The dyspncea is due to the sudden cessation of 
breathing in the lung of the affected side, but 
also ariaeu because at the same time the lung oE 
tbe sound side ia hyj^eitemic. Cough may occur, 
witb sputum, more or less blood-stained. 
Collapse for a time is frequently present; the 
patient is pale. There may be cyanosis &nd[ 
dropsy as well as other signs of engorgement of . 
the right heart. 
Fnlse is small, soft, and frequent. 
These symptoms are frequeutly followed by 
of a subacute type if the patient Burvive tbe imi 
diate shock. 
Terminations. — In death. 

Li. Immediate, from tbe sboek. In the statie- 
tics above referred to 10 out of 39 died 
within the first day, 8 after a few hours, and 
2 within the first hour, twenty and tbirtj 
minutes after tbe attack, 
>. Delayed. Of tbe remaining 29, 19 dii 
within the next fourteen days, and 6intbi 
second fortnight, t. e. 75 per oeot. witbin. 
month. 
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In recovery, Tbia ia rare; wben it occurs tbe 
ttperiure in tbe lung beals up and the gaaea in 
the pleura are graduallj abaorl^ed, and as this 
happens tbe lung expands, Eecovery, at any rate 
partial, takea place most often in cases of cir* 
cuiiiBcrlbod pneuujot boras. 

It should be rtoollected that pneumotliorax is 
attended witb few special symptoms, and is only to 
be made out on physical examination of tbe chest,. 

Fhralcal Sigma-— Inspection. — The affected side 
ia bulged out and dilated, with obliteration of ioter- 
coslal furrows. There is absence of moyement. The 
cardiac impulse is displaced to the sound side. 

Palpation. — The heart's apex-beat is displaced to 
the sound side ; the liver is pushed downwards j the 
vocal fremitus is diminished or obliterated. 

FercaBsion. — Tbe percusaion resonance is tympa- 
uitic at the upper portion of the cbest, and this may 
esteud to Ihe opposite border of sternum. Posteriorly 
at the base of the lung there is nearly always some 
amount of dulneas. The heart's dulneaa is dislocated 
towards the sound side. On percussing with coins 
there is the bell sound or tbe anvil sonnd. 

The posterior diilnusa chang>'s with position of the 
patient. 

Auscultation — Thpre is absence of Tesicular 
breathing, possibly distant tubular breathing or 
rarely amphoric ; on shakiog the patient the Bnocas- 
Bion sonnd. 

Uetallic tinkling. 

Hetallio whisper and echo. 

Sometimes, not often, pectoriloquy. 

Tbe breath -sounds may lie board over tbe apex of 
tbe lung if the pnenmothorax ia not complete there 
in consequence of tlie adhesion of tbe lung to the 
cbest wall. 

Diagnosis. — a. From large superficial vomicte (vo. * 
^rwhicb we may get metallic sounds ani Ma^OTxi 

K d 
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10. 30,— Diftgram of the physical signi of the chest 
of Fanny P— . Pnenmothoriii of the right side.— 

area of hyper-resonsnce, eiteiiding beyond tlie Uf 
border of the Btemun. ; B, the sl.ndii.g indioUag 
the displnceinent of the liver dowiiwardni o, the 

cardiiic dulness. 

The chest wall over a cavity U uaimlly deprea 
Tbe vocal fremitus is diminished. 
There are nearlj always nmnerous rfiles. 
The neighlwuring organs are not displaced 
The pitch of the percussion note ia altem 

opening or shutting tbe mouth, 
aatment.— The treatment « t\i\e&^ a'jiB 
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matic. When the patient is first attacked the shock 
is oiten 80 great tbat stimalantB, either Lilcohol in 
the form of brandj or ether, are necessary, atid it 
is tlit^n advised to give somo 0[iiate such as morphia 
BuLculaneously. 

Fain is relieved by poultices, leeches, or the appli- 
cation of cold. 

DyspncBa, if it become urgent, is relieved by tap- 
ping the pleura with a fine trocar and letting out 
the air, Ventesection is recommended by some, we 
think upon very doubtful grounds. 

If tiie patient suiviTe the ahoeir, absolute quiet in 
bed in a well -ventilated, wai-m room ; poultices to the 
side, or a plaster of belladonna or strapping ; noarish- 
ing light food, such as milk, beef-tea, chicken brotb, 
given iu small quantities very frequently, should be 
enjoiued ; and a moderate amount of stimulants 
should be given. It is nearly always necessary to 
continue for some time to exhibit opium insomefonn. 

tthe fltud in the pleura increase it may become neees- 
ry to remo»e it by paracentesis. 
The 
tyb 
„.jn a 
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[ The presence of blood ^rithin the pleural cavity, 
lay be suspected if considerable dulness on percus- 
iOD and dyspnea arise soon after the fracture of 
one or more ribs, or as a wound of the chest. The 
blood may come from tbe intercostal artery, or from 
the tisanes of the lung itself. The subject is treated 
" 'n hand-books on sui^ery. 

. Carcinoma and Tubercle of the Pleura 

e treated of under the beads of the same affections 
If the lung. 
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CHAPTER VI 

DISEASES OF THE RESPIRATORY MUCOUS 1 
MEMBRANE 

As it is practically impossible to separate aSecafl 
tions of the trotihea from those of the larger broncU 
for purposes of descrijition, in this chapter will ) 
included the diseases of the trachea and bronchi. 

Catarrlial InSanunatlOD. — [Tracheitis 
broui^hitis ; catavrh of tbe trachea and bronchi.] 

Causes.— There are certain conditions which S 

said to predispose to catarrh of mucous membrane ; 
they Rre as follows : — (1) Main utrit ion. (2) Preyious 
attacks. (3) Toogreat caretopreventcatchingcold, 
\iy wrapping up too much or remaining indoors, Ac, 
appears to create a delicacy of constitution whic' 
predispnses. (4) IdioBjncmsr, perhaps due to t" 
posseasion of a thia skin or to a special tendency fi 
sweat. 

The ezcitii^ causes are (1) Wet or cold. 
mere change of weather from warm to cold or i 
dry to wet at once very largely increases tbe nui 
of catarrhs. They may arise from chilling of the aiu 
face or from breathing in cold air. In these cases H 
catarrh uluioet always but not invariably begins a 
cold in the nose and spreads down the mucous meat 
f brane to the trachea and bronchi. (2) Inhalatii ' 
, if irritant substances, such as dust, medicinal aaib* 
(ftnccB, e. g. ipecacuanha. (3) Epidemic influenoe 
dien the bronchial cat-arrh is merely a part of ■ 
,tack of iu^ueuza. (4) Ot\iei diBeo,Be%, W o% 
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occurs in the course of other acute or chronic afEec- 
tiouB, e. g. meaBles, typhoid fever, and tbe like. Eron- 
cliial catarrh is also common in gout and also iu 
chrouic Bright's disease (chronic interstitial ne- 
pbritis). (5) Local irriiatioo, as the presence of 
morbid growths in the neighbourhood, i. e. of cancer ; 
of tubercles ; of ulceration ; or of pressure, as of an 
aneuryam. (6) Congestion of the bronchial vessels, 
either active or jiaasive. especially in heart disease. 

Pathology and morbid anatomy .^Tbe process of 
catarrhal inflammation consistB of an hypeneniia of 
the mucous uieuibraue, and of inflammatory swelling 
of the tissue from an e^tudation containing few leuco- 
cytes, into it. Combined with this there is escessive 
secretion from tbe surface, consisting chiefly of im- 
mature cells and, possibly, a few colourless corpus- 
cles, with an extra, mucous secretion from the bronchial 
mucousgUuds. Often it appears that the inflamma- 
tory clement scarcely enters at all, but there is hyper- 
semia simply, and excessive mucous secretion. 

The post-mortem appearances in death from — 

A. Acute catarrh are not very marked. Tbe 
mucous membrane is mottled or red, clouded, opaque, 
relaxed, and t«ars easily , The hrouchi are diminished 
in calibre. The surfaoe of the mucous membrane is 
dry or covered with scanty, tenacious, transparent 
secretion, containiugyoung cells and some columnar 
ciliated cells, but later covered vrith yellowish 
secretion containing immature cells. The lungs do 
not collapse unless the chest is opened. 

B. In chronic catarrh there is more marked colour- 
alioQ of tbe mucous membrane from tbe permanent 
dilalation of the blood-vessels. The whole of the 
uiucous membrane is increased and less easily torn. 
Microscopically it is found that the columnar 
ciliated cells are absent from the surface, their place 
being taken by immature cells of different shapes, 
never columnar. Tbe basement memViTain.ftUft'BWica. 
and the tiaaue benea.tb is packed witt auis-NV \i&a-xii- 
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matory corpuscles. These do not appear to h 
capable of passing tbrough the basement membrana 
on to the surface. 

In laany cases the bronchi are markedly dilated 
and gape widely on section. 

The surface is covered with a yellow pontlent 
secretion or with a glairy tenacious mucus. 

Ulcerfttion, both diffuse and follicular, may be herd 
and there distinctly made out in the latter case £ron 
the implication of the lymphoid tissue in the inflaia- 
matioa of the tuucous membrane. ' 

The affection differs remarkably in severity, accords 
ing as it is acute or chronic. It is necessary lo di 
tinguisb between the symptoms and course of t. 
two conditions. 

X. Acute oatarrli 

A. When the trachea and large bronchi only a 
implicated. 

Symptoms. — The affection is usually, b 

not always, accompanied by — - 

Catarrhal lever. — Shown by Bhirerings or 

single rigor, feelings of burning heat, be**' 

acbe, eoieueaa <ii the limbs, pain in the join 

increased on pressure, anorexia, fum 

tongue, constipation, quick pulse, raiH 

temperature, 100°— 101° F, 

Peeling of constriction across the chest. 

Cough short and wheezy. 

Spntnm at first scanty and difBcult to briflj 

up, then glairy and pigmented (sputini 

crudum), afterwards muco-purulent (aptt 

tum coctum) usually frothy, 

SifBculty in breathing more or less narked. 

OnFbyBloalExamlnatlonthechest movement 

are nut naturally free, and sonorons rhonchOB i 

heard over the chest. When the secretion js fre 

there are large crepitations or mucous rales. 

Courae. — Uauallj towards recoNetj aS.\*;T «.\^*^ 
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ing time, but sometimes the catarrh spreads to the 
smaller tubes. 

B. When the Bmallet or capillary tubes are impli- 
cated [Capillary bronchitis]. 

SrmptomB are much the same as In the 

former caae, but Are much more severe. 
Cough more violent aud distressiug, there 
are prolonged paroxysms, during which 
the patient gets red or bluish iu the face, 
strains violently, or even vomits. 
Spntnm is heavy and siuks in water, but may 
be kept up by the adhering frothy mucus 
from the larger tubes 
Difficulty of breathing becomes more marked. 
On Fh^Bioal Examination there is whistling, 
wheezing sibilua, and wheu the secretion is free 
small crepitation {or subcrepitaut rales). 
Terminations in— 
(n) Eecovery in a week or so. 
(6) Incomplete recovery when the disease passes 
into chronic catarrh, or, what is more serious, 
catarrhal pneumonia (see p. 231)). 

»(c) Death in the typhoid stete — especially likely 
to occur in the old aud feeble — delirium, and 
coma preceding death. The tongue becomes 
dry and brown, the pulse small and irregular, 
the skin sweats ; a rattling is heard all over the 
chest both on itupiratiou and eipiration. 

C. Za young children in whom capillary bronchitis 
is not uncommon it is a very serious affection 

» indeed. It generally supervenes, often very 
quickly, upon catarrh of the larger tubes. The 
symptoms are that the difficulty of breathing 
becomes greater and greater. There is oroupy 
cough and whistling inspiration, and restless- 
neu, but the fever may or may not be marked. 
As the disease advances the child becomes more 
ud more livid, the lower part of the chea\j w %ftftti \» 
^Uiacede during each inspiration, and \f tVe wjutoiw-a. 
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19 not relieved the patient may become 

and die. 

The FhTBlDol BlgiiB are the same as ii 

)f adalta. 
c In tlie newly bom and in very yonng oUldrea 
there are often in addition the Byniptoms of col- 
lapae of certain parts of the lungs. This is due 
to the uneJipelled tiiueus in some of the smaller 
tubes acting as valves which prevent the inlet of 
air, but at the same time permit of itB exit. If 
such collapse of the air vesicles supervenes the 
child becomes livid, with pinched nose, duU eyes, 
cooled skin, lowered temperature, and flabby 
muscles. Unless the offending mucus be ex- 
pelled by vomiting or by other violent expiratory 
effort, death from asphyxia is liable to occur, 

XX. Cbronto Oatarrb 
SjmptomB. — It is to chronic catarrh of I 
bronchi that most "winter coughs are due. _ 
symptoms usually begin about October 
November, and last until April or May. 
Congll is very troublesome, and is often t 
paroxysmal, being set up on the si 
irritation, e. g- cold air, smoke, fog, < 
not. During the paroxysm the patiei 
becomes red or blue in the face, the nt 
swells, the jugulars dilate, the eyea appc 
starting out of their sockets, tears f 
down the cheeks, and the nose runs. 
attack frequently ends in vomiting, and tl 
bringing up of more or less phlegm. 
Sifflcolty in breathing, becoming worse ye« 
by year, varying, however, as the wei "■ " 
varies, occasionally ho severe as to Hoe 
life, accompanied by audible wheezing I 
bubbling. As the dyspncea becomes chra 
the muscles of inspiration, both ordioL 
and extraordinarj, tfecomb \awiAi \i'j^cb 
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phied. After a variable time there are signs 
ot: 
Dilatation and hypertrophy of the right heait, 
aud when the former exceeds tbfs latter we 
hare symptoms of pulmonary and Bystemic 
venous obstruction with — ■ 
Blueness of the lips and tongae, and general 
cyanosis and dropsy, and the other conse- 
quences of that condition. 
PbTBlcal signs are the same aa those of acute 
bronchial catarrh. 

Conrse and Terminatlono. — Generally as 
above indicated the aSectiun tends to increase, and 
when once a person has been attacked by it, complete 
immunity for the future is extremely unlikely. 
Death may arise from — 

(a) Cardiac failure, or 

(b) Some intercurrent malady, or 

(c) Farther pulmonary disorders, including 
phthisis. 

Prognosis. — a. If the larger tubes only are 
affected, and the patient is strong, there is little 
or no danger. 

6, If the smaller tubes are also implicated the 
danger is greater, especially if tlie patient is 
very young or past middle life. As to capillary 
bronchitis in children, it is always serious. 

c. Indications that there is collapse of the lung or 
that the inflammation has extended into the 
alveoli, must also be looked upon with great 
anxiety. 

Treatment. — The treatment of the affection 
Tories much according to tbe severity aud stage of 
tbe disease, as well as to its cause. 

A. In aonte catarrh of a mild kind, as when tbe 
inflammation does not estend beyond tbe lar^'er 
tubes, the patient should be kept in a warm 
roomwithout dranghts, thetempera.tvi,i:eol'«VTOV 
ahovld be mmntained at about 65° ¥, XV^iX.'O* 
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of water sLould be kept boiling oearthe 1 

the steara should be carried well into the room 

through a loDg apout. 

InhalationB of steam or of yarioua medicated 
vnpours, of whic-h conium (Vapor Conii) 
and benzoin (Tapor Benzoini) are most 
naeful, should be emplojed. 
BiaphoretiOB, such aa Dover's powder, or 
Spiritua JStheria Nitrosi, niay]>e ordered in 
tbe Tery early Blades. 
A mild piiT^e is often of considerable use. 
Connter-irritatioii, by means of a mustard 
piaster, or with Lin. Tei«bin. Aeeticum. 
B. In acate catarrh of a severer kind, not only 
muflt the patient be kept to bis room, but it is 
also advisable to keep him in bed. In case of 
a child, bringing tbe cot opposite the fire and 
enclosing it with a aci-een is a practice fre- 
quently adopted. 

Energetic counter-irritation should be per- 

sevtTcd in. 
Bleeding by means of leeches or wet cupping 
from the chest is sometimes indicated in 
adults. 
Emetics of ipecacuanha are especially useful 

in children, 
Expectorants, carbonate of ammonia, sqnilla, 
paregoric, and small doses of opium must 
be used as the secretion becomes more 
profuse. But the greatest care is neces- 
sary in the administration of opium, and 
it should be given in small doses only, 
c. In chronic catarrh, those who suffer year by 
year from winter cough which tends to get 
worse, should be advised, if their means permit, 
to seek a more genial winter climate, should 1>« 
ordered to wear flannel next tbe skin all the 
year round, and should not be allowed to go 
out in foggy, cold, oi dam^ wea-lVw, 
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rThe treattaeat of the catarrh wben in pro- 
gress should be b^ means of — 
Counter-irritatioii, e.g. Lin. Terebin. Aceti- 
cum, Liu. Ci'otonis, Lin. lodi. 
Stanmlant expectorants, e. g. carbonate of 
ammonia, senega, equills, &c., balsama of 
Peru, Tolu and copaiba,. 

I Inhalations of carbolic acid, creasote, or 

tincture of benzoin. 
Tonics, e. g. strychniue, quinine — the former 
being often most useful. 
Antispasmodlca, if there be much spasm super- 
added, e.^. ioilide and bromide of potassium. 
When the hionclli are dilated the stimulant 
expectorants are especially indicated, and when 
the expectoration is not free an emetio often 
acts like a charm. 
In bronchorrhtea tbe resins and balsams and in- 
halatioDH aie also specially indicated. 



XXZ. Croupous Inflammation [Spastic or 
cronpons broncMtiB] 



is a rare affection, characterised by tbe formation 
upon the surface of the l>roncbial mucous mem- 
brane of a fake membrane of fibrinous material, and 
80 distinguished from cataiTbal infiammation, the 
Lypertemia and swelling of the tissue being, it may 
be, httle difEerent in both varieties. As a rule it 
arises from the spreading of the inflammation from 
tbe larynx in diphtheria, but it may arise idiopathi- 
caily in the smaller bronchi. In the latter case it 
is said to attack young people (chiefly males) at the 
time of puberty. The false membrane when brought 
up forms a more or less complete cast of the tubes. 
Symptoms. — 

Spntum. — This is the only certain symptom, 
Tbe sjiutum is made up o£ tegwAatX-j totroti. 
coats of the tubas, aligbUy \i\Qui-%\.Biui'i'S-. 
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If tbia is coughed up once, it ma; be 

second time or ofteuer. 
Cough, often very dietressing uuti] the cast 

got rid of, accorepaiiied by — 
Dyspncea, wbicli may be very intense until the' 

expectoration has been accompliahed. 
H^moptosis may precede, accompany, or follow' 

the expectoration of the caat. 
PTograoslB. — Death seldom occura, but iu a re- 
corded case it waa due to blocking of the trachea 
with the false membrane. Complete recovery is 
aUo rare. 
Treatment. — If dyspnoea is great, an emetie 
should be given, Iodide of potassium ia recom- 
mended to relieve spasm, and the rariouB drugs 
said to be capable of dissolving the fibrin may 
also be used. 

IV. Bronoliial Spasm [Asthma. Nervous or 
spasmodic asthma] 

An affection in which there is sudden apaam of 
the unstriped muscular fibres of the bronchial tubes, 
preventing the free exit of air. The spasm ia usually 
reflex, and the efferent impulses are conveyed by t' 
branches of the vagus distributed to the bronchi 
muscles. A similar spasm is said to occi 
direct pressure on the vagua trunk. In the 
asthma proper, the irritation in all probability arises 
in the bronchial mucous membrane, so that l>oth the 
sensory and motor impulses are conveyed by the 

Cansea. — Spasmodic contraction of the bronchi 
uscles producing dyspncea occurs in variou 
tions, but is most typically manifested 
idiopathic affection, wbiuh is Imown na tme aatbi 
Por the purposes of description Salter divit" 
luch cases therefore into — 

(it) Idiopathic or primary — true asthma. 
(i) Symptomatic or Beton9LaiT^. 
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Ab reccards true asthma, it atta^te males more 
often than females, is hereditary, hegins usually 
after ten years of age, but may begiu m in- 
faucy aud continue tliroughout life. First 
attack may sometimes be traced to a bronchial 
attack or a ■whooping-cough, but ususlty it 
appears to arise without any such cause. When 
once it has occurred, it may reour with distinct 
periodicity, e. g. weekly, monthly, or yearly 
from different and very various exciting causes. 
Exciting causes of an asthmatic attaok. 

1. Peculiar localities, rarying witb the indi- 
vidual, high or low, moist or dry, town or 
country, seaside or ialand. London, how- 
ever, is usually less likely to escite attacks 
than the country, a moist atmosphere than 
a dry, a low-lying place than one of higher 
elevation. 

2. Inhalations of various kinds, of dust, 
smoke, medicinal powders, e.g. ipecacuanha. 

8. Certain odonrs, exhalations from animals, 
especially cats; scents of flowers or of new- 
mown hay ; the smell of cooking, roast 
mutton, for example. 

4. Certain directions of the wind, varying in 
individual eases. 

5. Anxiety of mind or mental distnrbanoe, 
sexual excesses, constipatiou, aud disten- 
sion of the bowels. 

B. Symptomatic asthma may arise in almost any 
Mt disease in which the terminations of the va^us 
b nerves are affected, as well as in those when 
^L either TBgua trunk is pressed upon. It may occur 
^^ in morbus cordis, emphysema, pressui-e of a 
^v tamour upon vagus, also in cases of persistent 
^B thymus or enlarged glands. Also from other 
^K Teflei causes, e. g. uterine affections. It is one 
^B <of the phenomena of gont, and oi \'a\eT^\'vaS. 
^B nephritis. 
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FoBt-mortem Appearances. — In true asthma 
Hhere ie no groaa lesion to be tliscorered. In sym- 
,ptoma,tic asthma the remote cause of the attack maj 

rlMJinetimeB be made out, 
SrmptomB. — (ffi) Of an attack. There may or 
may not be premouitory symptoms, for some 
hours before, such as drowsiness, depression, 
Btuffiuesa about the cheat or wheezing, or itching 
under the chin. 

The attack may begin at any time of the day or 
n^ht, usually in early momii^ about 3 or 4 a.m. 
Should the patient be asleep when it comes 
on, he has terrible dreams, and wakes up 
with 3, sense of suSbcation, being unable to 
draw in a deep breath. He throws off every- 
thing which constricts hia cheat at all, and veiy 
likely rushes to open the window, at which he 
remains with his elbows on the window ledge, 
however cold the weather may be. The effoita 
to breathe are painfully manifest, all of 
the extraordinary muscles of inspiration being 
pressed into the service. 

The inspirations are alow but not deep, but 
the expirations are very prolonged, with wheez- 
ing, biaaing, whiatling, or purring, audible on 
inspiration and on expiration, both to the 
bystanders and to the patient himself, The 
chest ia in a condition of semi-distension, even 
at the end of expiration, and is hyper-resonant 
on percussion, and Uttle air leaves the lungs. 
SibUus is heard throughout the chest on aua- 
cuttation, The pulae is small, weak, and 
k often irregular. After a time, varying from a 

L quarter of au hour to several hours, the attack 
H gradually or suddenly subsides, with or without 
H eructationa, yawning, or cough. The cough, at 
^H first dry, ia soon accompanied by expectoration of 
^P a little mucus, and crepitations are beard in the 
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(h) Between the attacks. The growth of the youth 
who 18 ftBthmatic is delajed, aud puberty is 
reached very late. The asthmatic patient is 
usually estremely thin, with shrill voice, pro- 
minent eyes, sallow conaplenion, high shoulders, 
and deformed chest. His breatb is almost 
always short, unless he lives iu a locality which 
exactly euits him. 
Prog^oBiB. — Death seldom occurainaparoxyam, 
but rupture of a vessel in the brain has been known 
to happeu. Cessation of attacks also may occur ; as a 
rule, however, a patient once subject to these attacks 
remains ao to a greater or leas degree. The cessation 
of an attack is probably due to the action of the car- 
bonic acid gaa in the blood relaxing the muscular 
fibres of the bronchioles through the respiratory 
Taso-motor centre. 

Treatment. — During the attack remove any tight 
clothing which may interfere with respiration, see 
that the ventilation of the room is free, and that the 
air is warmed ; help the patient into a poaition of 
great^at comfort, and administer such druga aa shall 
have been found most useful in the case. The fol- 
lowing may be enumemted as among those most 
frequently employed ; 
Himrod's powder,* ) burnt, ao that the patient 

Nitre paper ) may inhale the smoke. 
Strong tobacco, smoked till the patient is nauaeated. 
Stramuninm leaves ) , . 

(Datni. taMa) } ""''"•^ '" ='(?"■«"»■ 
Emetica, such as tartarated antimony, or ipecac- 
uanha. 
Strong coffee. 

Chloroform, J . , . ,. . 

Ether i ^^^ great temporary relief. 
LobeUa inflata, belladonna, hyoscyamns, or mor- 
phinc. 

patent meditine ; it ia undemtt\i\3 ot ttracV -ttie"™. 
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Connter-irritatiaiL in form of mustard leaves, &c. 

Iodide of potassinm, given regularly between the 
paroxysms, greatly reduces their frequency and 
severity. It is also especially useful in bronchitic 
affeetioDH, in which there is a tendency to eym- 
ptomatic asthmatic attacks. 

When asthma is symptomatic of other diseases the 
attention should be directed to removing the irrita- 
tion which determines the attacks. 

According to some authors there is a form of 
asthma in which there is spasm of the diaphiHgm 
and not of the bronchial muscles. Sibilns is thea 
absent, and there is obstruction of the expiration 
and not of inspiration. 

Srmptoma.— Intbisrn,re eoudition, of which 
have had no exjierience, there is marked contractioa 
of the abdominal muscles. The urine and f ceoes pass 
involuntarily. Expiration is very prolonged. On per- 
cussion extreme depression of the diaphragm is made. 
out. On auscultation the respiratory murmur is ir 
audible, 

V. Bronchial Dilatation [ Bronchi ectasis] 

There are several distinct forms of dilatation of 
the bronchi ; 

1. In which the tubes, moat frequently of the 
second and third degree, undergo a general dila- 
tation, but the smaller are more enlarged pro- 
portionalely to their normal calibre than the 
k,rgcr. This is the effect of chronic bronchitis. 
The surrounding lung tissue is emphysematoas. 

2. In which the tubes present here and there, either 
in their course or termination, a more or less 
globular dilatation, more marked, perhaps, on 
one side than the other. This form occun ' " 
in bronchitis, hut in cases in which there it 
associated collapse, consolidation, and the like. 

8. Where the cavities are irregular and surrounded 
by dense fibrous maleriaV, TeawWiii^ttti 



interstitial pnemnonia, wbieh may or may not 
be a seqiiel of chronic bronchitis. 




Pie. 31. — Diagram of a Btetion o( lung in which are 
two diluted broncliial tubes, the ifaupe and relative 
tixe Wing strictly copied from a, Bpecluien in the 
Mueeam of Sc Bartbolomew'a Uoapital. 

4. Where the bronchiectasis ia not, properly epeak- 
ing, a. dilatation of the bronchial tube itself, but 
is a, cavity in the lung into which a broucbuB 
leada, the lining membrane, howcrer, being coa- 
tinuouB from the tube into the cavity. The 
cavity IB surrounded by dense fibrous tissue. 
In this form there roay be several such bron- 
chiectases in the iung or only one. They may 
be situated either in the apex or base. 

Patholopj. — A good many factors enter into the 
causation of bronchiectasis proper : 

1, Dilatation of the tubes from accumulation of 
catarrhal products, preceded by a weakT\e%ftftL».e.\o 
Atrophy of bronchial miiBcleB ttom "pTftftsvw* '^'^ 
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the CiLtarrhal iiiila,mmatoty products behealft 
reBistant baaeicent membrane (Hamilton), 

3. Forced expiratory efforts producing yielding ot 
the walla already weakened. 

4. Inspiratory efforts when a considerable portion 
of the lung tissue ie impervious to air produc« 
dilatation of the bronchi, if their reaiHting powffi 
is less than that of the lung. 

5. Traction of fibrous cicatricial tisane surround- 
ing bronchi, especially if the two surfaces of tbft 
pleura be adherent and thickened. Sands d 
fibrous tissue are then to be found dipping down 
into the substance of the lung, and joining tbfl 
new fibrous tissue which surrounds the broDcbU 

G-enerally bronchiectases are to be found raortf 
frequently in the middle or lower lobe of the lun^ 
than elsewhere. The aacculationa vary in size from 
that of a pea to that of a walnut. 

The inner surface of the dilated tube is at first 
smooth, the mucous membrane is thin, and thet 
secretion may be ylairy mucus only. Later on ulce- 
ration with roughening of the mucous membraiw-' 
may occur, from which sometimes severe hfemoniia^ 
and occasionally gangrene niay result. 

Symptoma.— When in the course of any of tfi 
affections likely to produce the condition, sucb a 
chronic bronchitis, pleurisy, or the like, the patieB 
presents the following symptoms, as well as tb( 
physical signs to be preHeutly mentioned, bronchidd* 
tasia may be diagnosed. 

Spntoin in large quantity, of a reddish-yellOT 
colour, curdy, and of an intensely fatid odonr.oft, 
microBcoptc eiamiuation showing immense nun 
bers of putrefactive micro-organisms but I 
tubercle bacilli. 
Cough, if not incessant, which is sometimes th« 
case, may be of two kinds ; for hours or even darfli 
the patient may cough very slightly, vrith slight 
frothy expectoration, but l\ien lat^ Vwsa fc'^dn! 
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severe spaBin, in the course of whicb he will in 
a short time spit up a large quantity of the 
apulum above descriljed. A paroxysm may often 
he brought on by the patient leaning hia head 
over the aide of the bed. 

dabbing of tbe fingers, when there is much accom- 
panying- fibroid induration. 

PIirBloal Slema. — If not obscured by the dilata- 
tion, being away from the surface of the lung or by 
surrounding eniphysenia. The physical signs are : 

InBpectioii. — Flatteniog or contraction, with im- 
paired movement. 

Palpation. — The vocal fremitus may be increased 
or diminished. 

PeroaBsion. — lliere is dulaess with increased 

P resistance. 
AusoultatiDii, — There is feeble respiration, with 
moist rnlea on cough. Sometimes cavemouB 
breathing and pectoriloquy. 
Treatment. — The medieuial treatment of bron- 
chial dilatation has been already indicated. Within 
the last year or so several cases of bronchiectasis of 
the lower lobe have been treated by incision and 
draining. The opening has been made in the eighth 
or ninth interspace posleriorly. Although in several 
of the cases, death from septicEemia took place, yet 
in the others the treatment may be said to have 
been highly beneficial. Dr C. Theodore Williams, 
who, up to March, 1886, had treated six cases by 
incision with three deaths, sums up the indications 
) for the opeiation as follows: 

1. In cases where antiseptic treatment of all kinds 
havingfailed to correct the ftetor of expectoration 
and to allay the harassing nature of the cough, 
and death by septic poisoning seems imminent. 

2. Where all evidence goes to prove that the 
bronchiectases are confined to one lung, are 
situated in the lower lobe, and ba^c o-^w\^"\si% 
them An adbereat pleura. 
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VZ. Wlioopln^ConBTli 

Etloloj^r.— It is a specific disease, charactemed 

by a catarrh of the bronchial mucous membrane and 
reflexly through the respiratory centres, by fits o£ 
paroxyHmal cough, dependingupon a peculiar hyper- 
iBsthesia of the mueoTis membrane. 

It is contagions, directly and indirectly, is aome- 
timea epidemic, occurs mostly in winter aud spring, 
and is often associated with epidemics of measles and 
scarlet fever, is prone to' attack children after two 
years of age ; one attack, as a rule, secures immnnity. 
Adulta are very rarely attacked. 

The specific poison is contained in the secretion 
and exhalatioQs from tbe diseased membrane, and 
is believed to be a special micro-organum (micro- 

The exact relation of tbe poison to the disease is 
unknown. The inflammatioQ of tbe bronchial 
mucoua membrane is do douht the local manifesta- 
tion of the constitutional state. The bronchial 
catarrh is attended with marked hyperesthesia, and 
the spasmodic closure of tbe glottis is brought about 
refleiy. The vagus fibres distributed to the mucona 
membrane of the bronchi are the conductors of the 
afferent, and the recurrent laryngeal nerves of tbe 
efferent, impulses. 

PoBt-mortem Appearances. — Nothing strik* 
ing is found beyond a certain amount of catarrh and 
the presence of the lesions which have caused death, 
not peculiar to whooping-cough. 

SymptomB. — Three stages are usually described 
in this affection. 

I. Catarrhal stage, after a period of incubation 
lasting about ten days to a fortnight. 

Fever of somewhat severe kind, with sneeitog, 
reddening of the conjunctiva, pbotophobia^ 
running at the nose, dry lips and furred ton^e, 
consj'derable constitutional (iiat\ii\i&iMKft. oai^ 
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an IiTitating cough, occurring in parosyama, at 
the end of which a large quantity of viscid, 
frothy mucus ia expectorated. 
II. Whooping Bta^. — After aboi\t ten days the 
catarrhal fuver has subsided, and the charac- 
teriatic whooping occurs with the cough. 

There may be a warning of each coming 
paroxysm, such as — 

Substemal uneasiueas, 

Tickling in the throat, 
and then the attack comes on. The patient 
takes in an inspiration, the laryngeal musclea 
are contracted by violent reflex action, and the 
glottis is closed. The air is then driven out in 
puffs and jerks by the action of the expiratory 
muaclea, bursting open the glottis by the 
violence of the impact of air against the cords. 
"When the whole of the tidal air has been ex- 
pelled, a prolongedjcrowiug inspiration follows, 
causing the characteristic whoop, 

£xpiratioDS and inspirationa of similar cha- 
racter succeed the first several tinica, until a 
certain amount of viscid secretion ia expecto- 
rated, with or without vomiting. 

During the attack the straining ia exceedingly 
violent, and in addition to extreme blueness of 
the surface of lips and tongue there may be — 

Involuntary evacuation of nrine or fseces. 

Rupttire and prolapsus ani, 

HaemorrliagGS, stigmata, &c., in the skin and 
mucous membrauea, eapetjally in the cou- 
junctiva. 

Xtaptote of membrana tympani. 

The paroxysms varj* in number in different 
caeea, but are nearly always worse at night. 
About twenty to forty attacks in the twenty- 
four hours would bo about the usual numl>er, 
altbougb there may be more. In \,\i6 YQ.\ftTs^%, 
!pt juat after a parosyam \>^ -w^iYtV ^ia lao-^ 
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be exbniistod for a time, the patient is fairly 
well. Underneath the tongae Ihere is generally 
to be found Bome ulceration of the mucous mem- 
brane with (or without?) rupture o£ frsanum 
linguEB. 

- ni. stage of decline eaunot be said to begin at 
any special time, but the former stage paeaes 
gradually into it after a very variable number 
of weeks, say four or five, more or leas. The 
attacks become less and less frequent and severe. 
The sputum becomes muco-purulent, and vomit- 
ing' is less frequent. 
EelapRes are common. 
FhTBfcal Slffns are those of catarrh of the 

bronchi. 

TermtnatlonB.— 1. In recovery after six weeks 

to sijt months. 

2. In incomplete recovery, leaving behind — 

Euptures either umbilical and inguinal, 
Emphysema and bronchitis. 
Collapse of portions of the lung. 
Catarrhal pneumonia. 
Phthisis. 

3. In death from the above seqaehe or from 
meningitis or apoplexy. 

Dlaffnoftts L'annot be made with certainty until 
the characteristic wboop appears with the cough. 

ProgmoBlB. — Whooping-cough is a serious aifec- 
jlion in young children, and, speaking generally, is 
nost fatal in the youngest and most debilitated 
ihildren. In older children it is not often fatal. 

latment. — Aa the old idea that every child 
uflt get whooping-cough at some time or other ia 
'iven up, isolation of the sick from those who have 
not had the disease must be carefully carried out. 
andlocalities in which whooping-cough is rife should, 
if possible, be avoided. 
It is heat during whooping-cough to keep children 
itLin doors and m an eq\i8.\>\e\«nv'ge"ca.\.'as«i,^'MrKi!^ 
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I, and if the attack be very severe, in bed. Aa 
tbere are no inilicatioiLs from the disease, it is secea- 
sarj to attend to the general health, to adiuiniater 
(food and nutritious diet, tuid to treat symptoms. 

I To relieve the severity of the congning. — As 
regards medicine, a misture containing Tinot. 
Belladonnie (iii_t to Til.x) and Pot. Bromld. 
(gr. iij to gr. v) we think, is Tery often of 
service ia reducing both the numher and Beve- 
rity of the paroxysms. It cannot, of course, be 
expected to cure the disease. For the same 
purpose other drugs are believed in by various 
authorities, e. g. arsenic, iron, ipecacuanha, 
hydrocyanic acid C'lj), bromide of ammonium, 
hyoscyainus, &c. 
Emetic mixtores are sonaetimes necessary when 
the secretion is not expectorated freely, and 
those containing ipecacuanha in the form of Vin, 
Ipecac, are most frequently employed. 
Counter 'irritation of the chest with stimulating 
liniments is nearly always of service. The 
local application of a solution of eilver nitrate 
to the larynx has been advocated by some. 
Inhal&tioiiB of benzoin or conium are useful if the 

children are old enough to use them. 
In the stage of decline, as the paroxysms diminish 
in severity and frequency, tonics, quinine, iron, 
cod-liver oil ; and e^s, milk, and wine in addi- 
tion, to the ordinary food are of good service. 
Nothing finishes oft an attack of whooijing- cough 
BO eatisCactorily as a change of air to the seaside. 

VXX. Xnflnenzaor Epidemic Catarrb [Catar- 
rhus e Contagio] 

Influenza is an acute catarrh of the mucous mem- 
branes of the eyes, nose, aud respiratory passages 
generally, chiefly remarkable for 'its aiiiiciv o'asal, 
Kjta wide-sprt'ad influence, its emiemV^i w^V^m.*, 

IL 1. 
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and its short duration. While it lasts it prbdoefl 
considerable proatratiou of strength aad depreaaii 
of apirits. 

Etiolo^. — The facta about the various epidemi 
of influenza appear to be as follows. The afEecttoa 
arises with extreme suddenness, attacks inhcHe comtawi 
nities within a few hours, jmsses rapidly froni 
country to cimntry and from lovm to town, is appa. 
rently independent of the weather and of the aeasom 
of the year, attacks persons of both sexes and of of 
ages. The epidemics rare^^ last longer than eie weeis 
and during that time the majority of persona withii 
their influence are attacked. The cause of the affee 
tion was formerly believed to lie in various abnornia 
meteorological conditions, some change in the elee 
trical condition of the atuiosphere, the presence o 
escess of ozone, and the hke. It is, however, pro 
bable that influenza is doe to a specific poison com* 
municated in the breath from the diseased to tlq 
healthy person. The virus may be capable of ind* 
finite multiplication, both witbiu and outside tlu 
body. At any rate it is highly communicable, but i 
not inoctilable. It is doubtful if an attack remova 
the susceptibihty. There have been no distint 
epidemics of late years. Sporadic cases are not utt 
common, but are usually not severe. 

Symptoms. — With or without a preliminan 
fepliiig of maiaise, tbe patient is suddenly seized 
with a feeUng of — 
Chilliness or even with shivering, followed by 

the sympToms of — 
Catarrhal fever, including headache, a raised te 
[lerature, rapid and full pulse, tightness 
the forehead, flutjhes, chills, sweats, pains in thfl 
limbs, watering of the ejes, running from the 
nose of a watery acrid fluid, stiffness, hot and 
disagreeable setisatinns about the throat. Loans- 
jiess and cough, tightness across chest a 
difficulty in breatbing, tM.Tie4 toii^e, V»* 
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appetite, con a ti pat ion, and scanty liigb-coloured 
urine of liigh speciiii: gravity, deiiositing uratea 
on cooling. 
Prostration of strenftli and depresBion of apirits 
are some of the nioat marked features of the 
attack, and may increase to an alarming extent, 
muocular tremors and siibsultus tcndinum being 
ocRasiooally observed, with apatby or delirium. 
The attack lasts from three days to a week or ten 
days, when it abates, certainly leaving ertreme 
weakness for days or weeks, and often leaving bron- 
chitis and other grave sequelffi. Any inflammatory 
affection of the air paasagea, Innga, or pleui-BB may 
complicate the course of the disease, e. g. pneumonia, 
pleurisy, bronchitis. 

The catarrh of each of the diatricts of mucous 
membrane attacked passes through its usual course, 
but there is often much implication of the gaatro* 
enteric tract, with persistent vomiting ; jaundice 
and epiataxis are likely to occur iu the course of the 
affection. 

Prognosis, — Although influenza ia not of itself a 
fatal disease, yet its influence in increasing the 
death-rate during an epidemic is remarkable. Its 
effects among a community are so wide-spread that 
the mortality from the affection among the old and 
debilitated ia great absolutely, although the per- 
centage mortality is small, about 2 per cent. only. 

Treatment.— The patient must be kept in bed 
in a warm but well- ventilated room, and must be 
placed upon slop diet, milk, beef -tea, and good 
nourishing meat broth. The bowels should be opened 
with a mild pnr^ (Calomel, gr. ij or iij), and a 
saline medicine, such aa the Hauat, Ammonite 
Aeetatia, with 8p. ^theris Nitrosi Jss, and Tine. 
Hyoscyam, jj should be administered ; to this mix- 
ture some Oxymel Scills 5»s or Tr. Camph. Co. ^\ 
may be added if the bronchial ca.lan\i \a ■ms.tVfci., 
.X>tber espectorajits and diuretics may ^le ^ie^. ^ 
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is seldom advieable to bleed either generally ol9 
locally, but Bttmnlant counter-irritation to the cheat 
in the form of mustard and liuseed pouIiiceB or Ian. 
Terebin. Aceticura is often a relief. In the epidetniCB 
of influenza it has, in nearly every case appeared 
best to administer alcoholic stimulants throughont 
the attack and during tiie period of conTalescence, 

Some object to opium in influenza, othera depeo^ 
upon it as upon a sheet anchor; it is, howev«^ 
generally safe to use it, unless there is great pulmft* 
nary congestion and cyanosis. InliEilatioiU of BteaSgi 
or of Tarious medicaments, benzoin, coniuui, &c., a 
often of use. 

After the severity of the attack has pasi 
tonics, such aa quinine, iron, and cod -liver oil shooti 
be administered. 

The complications must l>e treated as they arisj 
after the plan followed vhen they occur as iadepet 
dent affections. 

VIXX. nay AatHtaa, Kay Fever, Kose CoU 

This affection is a jieeuliar acute catarrh of thi 
respimtorj mucous membrane, to which a miuori 
of the community is subject in the spring and et 
summer, apparently induced by emanations from n 
mown bay, or other odorous vegetable substaucw. 
Etiology. — In the causation of hay asthma or h 
nr we have two distinct elements, viz. predisf 
g and exciting; according to some authoritdea ft 
tner is a special irritability of the central nemx] 
'tem, or of the respiratory mucous membranes, c 
_ -^joth. This, however, appears to be t«» geaerali 
Q«tement, and we sbould be more disposed to at 
^ Morell Mackenzie's* plea that the predispi 
"--) of the affection is an idiosyncrasy, acceptil 
e same time his de£uitioti of that term, nam^ 
it is an exceptional state of the constitnUi 
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ebown in a few peraonB by a. peculiar aensibility, not 
poseessed by the bulk of mankind, to certain agents 
which manifeats itself by certain definite phenomena. 
Towards tbe development of this idioajnerasy, accor- 
ding to the Bame authority, the following circum- 
staucea conduce : 

Race. — The Anglo-Saxon race appears to be alone 
liable, English and Americans being those who are 
almost exclusively attacked. 

Temperament.— It generally occurs in nervous 
energetic people, of — 

Fair social position, chicSy of tbe male sex ; it is 
distinctly Iiereditaiy ; occurs in early middle age, 
about forty, more than in the old or young. 

The ezcitiiig canse in those predisposed to the 
complaint is now generally believed to be tbe poIlsB 
of the flowering grasses with which the air teems 
during the early summer. Thia pollen causes the 
irritation of the mucous membrane, which producea 
the phenomena of the disease. The pollen is most 
preraleni in the air at the end of June. It is asserted 
that it not only produces the local irritation, but 
also that it enters the circulation, and so sets up 
the constitutional disturbance. The pollen of the 
grasses is believed to produce most of the attacks, 
as it forms no leas than 95 per cent, of the pollen 
found in the air ; in meadowa the sorrels, however, 
contribute a considerable amount. The pollen of 
tbe rose in some people produces a very similar 
affection to hay fever, hence the term Rose cold. In 
America another plant appears to be also implicated 
in the causation, viz. the roman wormwood.* 

* Hsckoniie (loc. cit.) R^re« tbe FoUowiiig gm'aet tis those 
of which tlie pollea is moat prone to produi^e tlje cntHrrhal 
■Uiek : — (1) S<ii.-et-BG«nteti venml g;rHSS (AntAoxuHlAum odo- 
ralun), (2} oak-like gnst (Halcui avenacetii), (3) I'crtile meadow 
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SymptomB, — Sometimea theBymptoms are those of 
an ordiuary acute catarrh or coryza, when the eon- 
JTiflctivte aud nasal mucous membraue are afEecteil, 
with more or less pharyugeal catarrh added. 

Itchmg, smarting, and watering of the eves with 
photophobia. Injection and sometimes chemoaia of 
conjunctivte and swelling of the eyelids. 

Itching and runnii^ from the nose of a watery 
fluid, with swelling of the mucous membrane. 

Sneezing ; heat and dryness of the throat. 

Fains in the limbs ; some pyrexia, possibly iirti- 

Tbe attack lasts for hours, or even days, according 
to its severity. 

At other times, either with or without the above 
symptoms, there are the symptoms of acute catarrh 
of the bronchi, with spasm, as of an asthmatic attack. 
This lasts a longer ov a shorter time, according to the 
duration of exposure to the irritation and its potency. 
The attacks closely resemble those of ordinary asthma 
but come on in the daytime, are as a rule less severe, 
and seldom last so long. 

Treatment. — Those who are suViject to this very . 
peculiar affection must be as far as possible removed J 
from the source of the irritation, and must avoid thttfl 
country during the flowering season and remain ii 
town, tiiking care, however, not to fix upon a dwellinffl 
near a mews nor other place where hay is stored, 
sea voyage during this period might be tried. 

IE the patient cannot remove from the country, I 
respirator, or thick veil of cambric, is recommendcl 
to be worn out of doors, or wateh-glass " gogglea 
for the eyes. 

Bathing the eyes with tepid water or with wea 
astringents relieves the irritation of the attack. ~" 
oaine 4 to 6 per cent, solution is also advised. 

Local applicati()n of cocaine Spray to the i 
cavities, and the daily passage of a.Ti&tft.l faoiini 
a(/neeiJiyJlfackenzie,who\)e\ieveaBie^fi*X«4.w 



TBKATMBNT OF HAT ASTHXA. 199 

do good (e. g. of gelato-glycerine 40 grms., hydro- 
chlorate of cocaine ^^ gr., AtropisB Sulph. ^^^ gr., or 
of bismuth and acetate of lead). 

Injections of quinine, Ferrier's snufE, smoking of 
tobacco or stramonium, Himrod's powder, Ac, with 
arsenic, hydrocyanic acid, valerianate of zinc, bella- 
donna, and other internal remedies, have all been 
recommended as beneficial in one or other form of 
the attack. 
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CHAPTEE Vn 

DISEASES OF THE LUNG-TISSUE PROPEf^ 

In this chapter will be considered : i. Empli jat 
of tbe lungs; ii. Pneumonia; iii. Gangrene t 
the lungs ; and iy. New growths of the lun£ 
and pleune. The next chapter will be devote 
to the subject of Phthisis Pulmonis. 

I. EmplirBema of tbe IionE'S 

Emphjaema is a conditioa of the lung it 
there is over- stretching of the pulmonary air Tesiol 
with breaking down of the interaWeolar sepl 
whereby a larger or a smaller number of Tesicles, in 
different parts of the lung, tend to coalesce. In 
the common forni, viz. vesicular emphysenL 
mischief stops there, but in the other and 
variety, interlobular emphysema, the air escapes fi 
the vesicles and invades the interstitial and sul 
pleural connective tisane, 

Condltloiis under wbloli It arises — It 
that there is a considerable hereditary tendency to 
the affection and that this exists in quite half tbe 
total number of cases. Tbe affection is found in 
men much more often than in women, chiefly becaui 
of more laborious occupations and other coaditi< 
of life which arc peculiar to men. Adults are mi 
affected than the young, and the tendency to^ 
emphysema., as well as tW Bevei\t5 oi fti% 
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incrcasee as age advances. As will be seen in tba 
context, oocnpation may be a, strongly predisposing 
cause, e. g playing upon wind inatrumenta, occupa- 
tions which necessitate a training to lift heavyweights, 
or shouting. As to the exciting' canBN, vesicular 
emphysema appears to be set up in acute bronchial 
catairb, in chronic bronchial catarrh, in chronic 
pleurisy with adhesions, in pbthiais a.iid other disease 
of the lung-tissue, and in whooping-fough. Inter- 
lobular emphysema seldom occurs excejit in child- 
hood. It arises from very violent paroxysms of 
cough in the course of any of the moat frpquent lung 
affections met with in childhood, viz. capillary bron- 
chitis and whooping-cough. 

The exact method of production of vesicular em- 
physema under different conditions is still a matter 
of disagreement. So doubt, however, difi'erent 
forces act in different cases. In the following 
epitome, an attempt is made to separate the caaes of 
emphyaema due to abnormal inspiratory pressure, 
from those due to abnormal espiratory pressure, and 
to establish a third group ia which a change in the 
nutrition ia the starting-point of the affection, and 
a, fourth arising from rigid dilatation of the thoracic 
walla. It must, however, be at once confessed that 
this grouping ia to a large extent arbitrary. In a 
conaiderable number of cases, it is almost certain 
that the cause is not simple, is not simply an increase 
of the inspiratory or expiratory pressure, but that 
where one ia increased the other is diminished, and 
also that increase of pressure is associated with mal- 
nutrition and partial loss of elasticity of the luog- 
tiseue, which becomes emphysematous. Emphy- 
Bema may be either TiCBjioUB, wlien it occurs in 
certain portions of the lunps, to make up for other ' 

portions having become blocked up and impermeable ^ 
to air, or Bubstantive, and when the change is more ^fl 
— . geoeT&l, and is not due to the pu\inona,T^ \.\'eia\^«\i«nt% ^| 
^mlmeiititel/ imperme&hh in any paxl. ^M 
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Hetbods Of Production,— 1. Inspiratory tm.- 

physema. — EiuphyBemsi may be setup by iumnderate 
and too protracted inflation of some of the air-cella, 
when from some cauMC there is obstruction to the free 
entrance of air into other parts of the lung. Thia 
coupled no doubt with more or less want of nutritiTe 
activity of the vesicles which become dilated, may 

(a) In ehrouic phthisiB, when a considerable 
amount of the proper lung atmtture has become 
wasted or consolidated in large or small patches, pro- 
vided the cheat does not correspondingly shrink. The 
remainiDg air- vesicles dilate in consequence of the 
extra inspiratory pressure expended upon them, and 
the interalveolar septa may waste and break down. 

(b) In chronic pneumonia, in which part of tba 
lung-tissue undei^oes consoliJation, most often at 
the base, vicarious emphysema occurs elsewhere; 
similarly, we may suppose emphysema may be present 
in cancer and other conditions producing impervious- 
neas of portions of the lung-tissue. It ia ertremely 
doubtful whether emphysema occurs in acute consoli- 
datioQ. 

(c) In chronic plenrigy. When the lung ia partii 
bound down by adhesions, so that the upper 
posterior portiona cannot expand freely, the ani 
and lower borders may become emphyseraatouB, 

2. Expiratory emphysema. — Emphysema may 
sot up by excessive distension of the air-vesicles 
forcible expiration, provided the cause act fora sufiti 
ciently long time. This condition is induced : 

(a) In bronchial catarrh, in which the calibre of 
air-tubes is diminished either by swelling of the 
mucous membrane or front accumulation of the se- 
cretion on the surface. There is more obstmcti 
the exit than to the entrance of air into the vesit 
This gradually causes accumulation of air 
diatenaion and finally emvla^fteYtHi.. 
(6) In violent wspirolion vcMk l>ie gVctti* AowA.^ 
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eontraeted. In paroxysmal coughs, especially whoop- 
iug-cough and cutarrbal bronchitix, with Bpasm, as 
in asthma aud from the occupation of playing upon 
wind ioBtrumeaLa, and in otlier occupations before 
enumerated in which there is mnch muscular strain- 
ing. The air is compressei] iu portions of the lung, 
having been at any rate partially expelled from others 
by the efforts of forcible expiratiou. the free exit o£ 
air from the thontx being at the same time obstructed 
or prevented at the larynx. 

3. Emphysema due to primary induration of ibe 
Inngf-tissae (atrophons emphysema) is said to occur 
sometimes in old people iu whom there is no primary 
mechanical defect in the entrance and exit of air ; 
fatty degeneration of the pulmonary air-vesicles has 
in florae cases actually been demonstrated. This 
primary malnutrition must not be mititaken for that 
which doubtless occurs secondarily to various lung 
drseases, more or less in every ease of emphysema, 
and which is, as we bave said, partially operative in 
its production, 

4, Emphysema eecondary to permanent ri^d dila- 
tation of the thorax from ouiflcation of the rib 
cartilai^es. — Primary rigid dilatation of the chest has 
been asserted as a rare cause of emphysema. It 
seems unlikely that the mechanical cause could act 
alone. It is, however, quite reasonable to couple this 
with malnutrition of the lung as helping to account 
for emphysema in old people, without other apparent 
cause. 

Interlobalar emphyssma is no doubt, as a rule, 
caused by violetit expiratory efforts. 

Pokt-mortem Appearances. — When the chest 
is opened the lungs do not collapse as is usually the 
case, but bave a. tendency to bulge, tlieir volume 
being increased, except iu the case of atrophous 
emphysema. The lung covers the pericardium ou 
I the left, and extends downwards on \W Ti^t ^/a 'Oq* 
h^reatb rib when the couditiua is geuevaX. 
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ConffesHon of the inucoui mz-mbrane of the broneht, 
eapeeially in the lower parts of the luug, with a 
tendency to cedema of the lung and hydiothomi in 
later stages. 

Dilatation and Hypertrophy of ike right chamben 
of the heart, the dilatation gradually exceeding the 
hypertrophy, as the muscular fibres of iheir walls 
become the subject of degeneration. The pulse 'a 
small and weak, and may become irreg:ular and inter- 
mittent. 

Obstruction in the portal circulation, with its 
symptoms, congestion of the liver, g astro- enteric 
catarrh, dyspeptic troubles, possibly huematemesis 
and diarrhcea, enlarged spleen and ascites, eulargiM 
abdomen, and even bsemorrhoids. 

Menal eottgettian, With more or leas albuminurift; 
scanty, high-coloured urine, of high specific gruvitj, 
depositing abundant urates on standing, and possibly 
blood and caats. 

Cerebral congestion, with dizziness and headachy 
somnolence, or restleasnesa. 

General cyanosis and dropsy, blueness of the ft 
with dilated capillaries about the cheeks and n 
blueness of the lips and tongue as well as of 
hands and feet, with more or less cedema of 
extremities and elsewhere. 

If this condition progresses or persists, 
terminate in death, aa increasing ohstniction to 
pulmonary circulation gradually produces so _^ 
a dilatation of the right chambers of the hearT 
the ventricular contractions, beeoniing more and i 
inefficient and incomplete, finally ceaae, congest: 
of the liver and other organs having, for some time 
previously, become more and more marked and 
troubJesome. Incompetence of the tricuspid valve, 
with pulsation of the veins of the neck and of the 
liver, is sometimes noticed. Death is preceded bj 
drowsinesa, apathy, and coma. 

~ ' m the two extremes, em^t^&evafl.miXi 
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T^Bpnoea, and em)ihysema wliich terminates fatallj 
from the complications which ariseduiiag its course, 
there is every grddation of severity. It must not, 
therefore, be mipposed that an emphysematous 
patient, even when afEected with severe bronchial 
catarrh, is subject, of necessity, to the complicatioua 
which have been enumerated. 

TLe sequence of events in the history of an 
emphysematous patient is probably this : (1) Em- 
physema is produced by bronchial catarrh occurring 
in a lung not quite healthy. (2) The emphysema 
tends to increase the catarrh. (3) Obstruction to 
the pulmonary circulation, by the destruction of the 
alveolar walls in places, and with obliteration of 
their capillaries, as well as by the delay in the circu- 
lation from the hroucbial congestion, tends, after a 
time, to produce dilatation of the right heart. (4) 
Dilatation is followed, or accompanied, by hyper- 
trophy. As long aa the hypertrophy is compensative, 
the emphysema tous patient ie subject only in a slight 
degree, if at all, to the inconveniences caused by the 
cougestion of the internal organs, even although he 
sufEera from a certain amount of bronchi.ol catarrh 
in the winter. As the years pass on, and the emphy- 
sema increases with them, however, the winter bron- 
chitis comes on earlier and is more severe, and the 
tendency is for the congestions of internal organs 
to become more and more serious, indicating the 
advance of the cardiac dilatation, until at last, in 
spite of treatment, the heart, the muscular fibres of 
which have been gradually atrophyintf and degene- 
rating, is no longer able to cari'y on the too greatly 
obstructed circulation, and tbe patient dies. 

It Is practically impossible to say how much of all 

this is due to emphysema alone, and how much to 

the acconipanyin(j; bronchitis. 

PhyBioal Sleas. — Tbe geueral appearance of a 

j^tieiit suffering from chronic bnmoliit\aa,Tii eva-^V-j- 

Buu is almost ciiaracterjatie. His lace \« «r«<(&«i 
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and bluish, complexion is muddy, conjunctivs 
watery, resaela of face dilated, ate nasi projecting, 
lips and tongue bluiah, ueuk is thick and short while 
the Bterno-mastoida, and othei' muscles, which raise 
chest, are prominent and cord-like; the jugularsu 
dilated. 

On examination of the chest by — 

Inspection —It ia found to be large and barret- i 
shaped, with the riba and sternum raised. There 
is scarcely any appreciable movement on inspira- 
tion. The attachment of the diaphragm ia map()ed 
out on the chest by a. line of dilated capillaries. 
On coughing, the aupraclavicular regions swell out, 
producing the so -cat led emphysematous tumour. 
This is sometimes very marked. It is due to the 
dilatation nf the apex of the lung and also to diBt^k-'J 
sion of the jugular vein and sinus. 

Palpation. — The vocal fremitus ia diminishoj 
The apex-beat of the heart is scarcely percepUUe| 
but there is, very likely, epigastric pulsation. 

FercnSBion. — The resonance over the whole of t 
chest is greater than normal, more tympanitic tha 
subtympanitlc, and the areas of cardiac and hepat 
dulness are diminished or absent. 

Anacnitation. — The respiration is either tbl^ 
feeble, or the inspiration is somewhat eia^eratei 
Dry ci'ackling crepitation or crepitus may sometim 
be distinguished. In the normal district of bro 
cbial breathing, viz. the interscapular region, iJ_^ 
latter sound may be absent. If bronchial catan 
be present, rhonchus, aibilus, and moist crepitatioi 
may be audible. 

The heart-sounds are heard very indistinctly or 
the cardiac region jiroper, except the pnlmon* 
second sound, which may be distinct and even acoe 
tuated. In the epigastrium the sounds are boh 
.times audible enough. 

The symptoms and physical signs of Tioazio 
ewpb/seaxB, if it exiata to a auS&cieiit it^tee \» ij 
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dnce anv, are much the same aa thoae of the Bub- 
stantive emphyBema we have been diacuseing;. 

Interlobtuar emphjgema, imless it travels to the 
sulicutaneous tissue of the neck and elsewhere, 
producing the so-called surgical emphysema, which 
crackles on pressure with the finger, gives rise to no 
characteristic symptom or physical sign. 

ProffnoslB. — Emphysema of itself is not dan- 
gerous. It ia so closely associated with bronchitis, 
however, that it is almost impossible to consider them 
a[>art as regards prognosis. The afiections may ulti- 
mately produce deal h, but they may go on conjointly 
with periods of quiet for many years. Death may 
also result from complications at any time, e. g. 
from acute bronchitia or pneumonia, audden cardiac 
failure, &c. It is also said to have occurred during 
an asthmatic attack. 

Treatment. — Emphysema in a slight degree 
requires no treatment, nor indeed, as a rule, does 
vicarious empbyaeoia, but precautions should be 
taken to prevent increase, and so bronchial catarrh 
should be carefully guarded against, and sbould be 
energetically treated if it arises. 

Thus an emphysematous patient should avoid 
catching cold, should wear flannel next his akin both 
in summer and winter, should stay at borne in wet or 
cold weather, and should, if possible, seek a warm 
climate during the winter and spring. 

Certain specific methods of treatment have been 
recommended for emphysema, some of which it is 
necessary to mention, viz. (1) the employment of 
compressed air or of oxygen for the dyspnoea, whereby 
the respirationa are diminished in number. The 
elasticity of the lungs is said thereby to be aided, 
the congestion of the mucoua membranes di miniabed, 
and the return of the venous blood to the heart in- 
creased in conaequence of the increased ^reaawxa 
upon the vessels within the Ihorax, 1\i% ei'^Tw^'aa 
^^/ this method in this country does 0.0V av"?**-"^ ^ 
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support the high praise beatowed upon it aa a cura- 
tive measure by Contittental physifiana. (2) Com- 
pression of the throat has been tried witii some 
succifsa, but the risk of heemorrhage aod coDTulsionB 
appears to be considerable. (3) A residence amon); 
the pine woods is strongly believed in by good 
authorities, and the treatment is reasonable. 

As regards complicatioiu, — the various remedies 
recommended for bronchial catarrh would be indi- 
cated if that affection became preBsing. Iodide of 
potassium is particularly good for the asthmatic 
attacks ; cedema of the lungs, and a greatly over- 
charged pulmonary circulation, may call for blood- 
letting ; dropay may require purgatives and diuretica, 
and hydrothorax may require paracentesis. As a 
rule alcoholic atimulanta should be given, especially 
if the patient is old or debilitated. 



Anatomically there are three varieties of pnen- 
mouja : 

A. CronpouB Pnemnonla, an acute affection, 
commencing in the luuff-tisBuei)roper, attacking 
entire lobes, iieuce called lobar, and charac- 
terised by a fibrinous exudation, which fills and 
distends the air vesicles and air tubes of the 
affected part, 

B. Catarrhal Fnenmonla, a subacute or chrooie 
affection, associated with and mostly secondary 
to bronchial catarrh, attacking smaller districts 
of the lung, hence called lobiUar, and la wbioh 

I there is accumulation within the air vesiclei 
chiefly of young epithelial cells, with little or 
no fibrinous exudation. 
C. InterKtlttal Pneumonia, a chronic affection 
alwaya secoudarj to aome Vuog ot to'Cnax &i»«M«y 
I 
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attacking the alveolar waUa as well as the inter- 
alveolar and interlobular connective tisaue of 
the lung. 
A, Croupous or Kobar Fneumonla. — Inflam- 
matorj conaolidation attacking whole lobes of the 
luDga and characterised by an exudation into the 
palmonarj alveoli and air tubes of an exceedingly 
fibrinous material occurs under a variety of different 
conditions. Sometimes it is the result of injury to 
the lung-tissue, when it is called traumatic ; some- 
times it occurs in the course of the acute specific 
fevers and of other affections, when it is called 
Eymptomatio or secoudaryf but most commonly it 
constitutes a part of a special disease, which is 
called acute lobar pneumonia or pnenmonio fever. 
Before conslderiug this special afiection, to whleh 
our attention will be chiefly devoted in the present 
section, it will be as well ouce for all to mention in 
greater detail the circumstances under which trau- 
matic and secondary pneumonic consolidation respec- 
tively arise. 

(a) Iranmatic consolidation may occur (i) from 
direct injur; to the lung, e. g. from fractured 
ribs ; penetrating wounds of the thorax, in- 
cluding gunshot wounds; blows; foreign bodies 
in the air pasaages ; and (ii) from iobalation of 
hot air or of other irritants. 
(6) Secondary consolidation may be (i) sympto- 
matic of other affections, occurring in (1) Fevers, 
e. J/, scarlet fever, variola, enteric fever, diph- 
theria, pysemia, and the like; (2) Bright's 
disease of the kidney, especially in the amyloid 
variety of the affection ; (3) Acute rheumatism. 
Or it may arise (ii) by extension, e.g. in (1) 
Croup of the larynx ; (2) Pleurisy ; (3) Peri- 
carditis. 
Acute lobar pneumonia, a special disea.se, is apt 
occur in any part of the world, wni fttia.^iii^"j 
to be more prevalent in one liXvoiaXe tin'wa. 
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another, although it is generally eousidered to ba 
more eapecially a diaeaae of temperate elimattt. 
Season of the year exercises a decided iofluence o»er 
its previLlence and its fatality, but this diffen 
difierent countries, e. ff. the largest number of c 
of pneumonia in this country occurs in the wintflf 
from I>ei;ember to February : on the Continent, how« 
ever, in spring and early sunfmer, hut in both early 
autumn. August and September, furnish the fewest 
eases. In this country November and December 
are the moat fatal months, whereas on the Continent 
March and May are. Tlie fewest deaths from the 
disease occur in September and August. Speaking 
generally, two thirds of the cases occur in wintet 
and spring, and one third in summer and autumn. 
Neither severe cold nor the amount of atmospheris 
humidity appears of necessity to increase the mor- 
tality from the affei:tion. A sudden change in th» 
weather from heat to cold (and the reverse ?) in- 
creases the number of cases at once ; so also do 
easterly or northerly muds with moderately cold 
weiither. 

The influence of epidemics and other diseases 
upon the number of pneumonic cases appears to be 
Tery alight, and a marshy malarial soil is without 
constant influence of any kind. Dwellers in towm 
are more likely to be attiicked than country commu- 
nities, and those leko live an indoor sedentary life «n, 
more liable than those whose occupations lead then 
out of doors. 

The affection may att^ick the individual at awf 
age, the young or the old, Men are more frequently 
attacked than women, B.nd in them the disease U 
more fatal. In an analysis of 985 cases of acuta 
lobar pneumonia treated in St Bartholomew'B Hofr 
pital from 1876 to 1885 inclusive, 689 were n 
and 296 females. The lai^st number of ( 
occurred between the ages of IS— 30. Of the tottl 
182 /•atient8 died, viz. 134 raaVa ftioi 4& ^ ^ 
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Althongli pneumonia, may run a. more typicsil 
course in the strong and robust, jet it is more liable 
to attack those who are weak and debilitated from 
any cause, but especially from alcoholic exceag. 
Dusty occupations do not seem to produce pneu- 
monia, nor jet playing upon wind instruments nor 
singing. 

As for tbe exciting oanses, it is generally admitted 
that a chill is not infrequently the starting-point of 
pneumonia, but how much influence it has in pro- 
ducing tlie attack ia uncertain. It is as impossible 
to deny that some cases of acute lobar pneumonia 
do apparently arise from a chill of some sort, as it ia 
to deny that otbers occur without any such exciting 
cause. 

The proportion of tbe cases in which there is 
a distinct history of a chill is about 25 p<ir cent. 
It has been implied that pneumonia is endemic, and 
that it occnrs in places regularly about the same 
times of the year. There is accumulating evidence, 
based upon good authority, to show that it may be 
also epidemic, affecting whole communities, that it 
may attack one after another the memherg of a house- 
AoU, and that it may be commwnicaled directly or 
indirectly /rom the sick to the viell. Occasionally the 
epidemics are apparently connected with bad drainage, 
eewer gag, and overcrowding, and with the affections 
such as enteric and typhus fever and dysentery, 
which are usually associated with such conditions. 
One attack of pneumonia does not remove, but rather 
increases the susceptibility to the disease. 

As to the iLatnrfi of the disease, two different views 
are held, the Jint, that a^sute lobar pneumonia is 
essentially a local inflammation of the lung due to 
exposure to cold, tbe attendant fever being secondary 
to the local inflammation j the second, that tbe affec- 
tion is a constitutional one, with tbe lung lu&a.va'mA^ 
tion tie the local manifestation oi t\ie generii. 6\wasK 
■Oa eridence in farour of the constWiiSivoiv*^ i^^ 
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of many caaes of the disease ia very strong. It ma; 
be thus summarised : 

1. Aeute pneumonia beat's a close resemblance t 
the acute specific fevers, both iu its sudden ( 
and in its termination by crisis. 

2. The symptoms of fever usually precede the loca 
signs of pulmonary inflammation by many hours a 
even days. 

3. The severity of the fever is not in proportion t 
the extent of thelocalinSammatioD, being sometime 
great when the local lesion is small and viae vertd. 

4. That the affection occurs as an epidemic, thtt 
it attacks members of the same household one aftfl 
another, and that it is in all probability capable g 
being communicated directly from the sick to tb 
well. 

5. Micro-organisms of a specific character haT 
been discovered in the sputum, exudations of bloo 
of many patients suffering from the affection whit 
have been said to produce, by inoculation iuti 
suitable animals, a simitar disease. ' 

It will be generally agreed that this evidence i 
sufficiently strong to allow us to consider that a 
pneumonia is a constitutional affection in n 
matances. Can we go a step further and say that il 
is always so P Hardly so at present we think, as m 
are at once confronted with the fact that in a lai^ 
number of cases of highly typical pneumonia, begiBi 
ning suddenly and terminating by crisis, expoaarl 
to cold immediately preceded the onset, being tht 
only apparent cause. 

If the disease is a constitutional one, always or oniT 
sometimes, the virus which produces it, is in au 
probability, a ipecific micro-organism. But hoi 
this micro-organism acts, whether locally or primarilj 
by means of the blood or lymph infection, or somei 
times by the one means and sometimes by the othel 
't not certain. 
JGaro-org'aiiisnu, — In. the iotegwivg ftsuoMiA ^ 
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will be noticed that we have not spoken with such 
certainty about the micro- organ ism a aa some would 
do. Tliis ia not due to any want of belief in the 
power of miero-organisma lo produce the disease, but 
simply because at present the results of experiments 
have been aomewhat contradictory. Many observers 
have demonstrated, however, in the affected lungs, 
in the sputum, and in the blood of patients suffering 
from acute lobar pneumonia, special micrococci or 
diplococci, which were described by Friedlfinder as o£ 
oval shape, occurring singly, in dumb-bella, in chains, 
or in zooglcea. Tbey seem to disappear after the 
crisis of the fever. Cultivations of these micro- 
organisms, pneumococci aa they have been called, in 
meat broth, meat extract solution, and iu nutritive 
gelatine, when injected into the subcutaneous tissue 
of rabbits or white rats, are stated to produce pneu- 
monia. It is not admitted by all, however, that the 
disease produced by the inoculations of the cultiva- 
tions of pneumococci into rabbits and mice is trae 
loliar pneumonia, but rather that it is a septicaemia 
" due to a specific septicemic micrococci not neces- 




FiQ. sa.^Dlploeoccl of pnanmonift {Weiehselbaum, 
Frinkel). — o, Cocci withDot envelope; i, single- 
■nd double-celled cocci with Eelutiiioug envelope ; 
e, chHin of cocci with CDvelope; d, colon; of 



irily always present in the sputum and lungs of 
' nary croupous pneumonia" (^\ft\Q, ''^\'«^c.- 
iniam and Dieea,ae,' Ed. \\, p. 74^, 
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TbuB we see that the exa,ct relation of the pneumo- 
eocci to the disease is not yet clearly defined. 

Patbolog'r and Morbid Anatomy, — Croup- 
ous pneumonia is ushered in by hypertemia followed 
by inflammation of the mucous membrane of tho Mr 
passages, with exudation into the latter of a. highlj 
fibrinous material. It generally att.ack8 the lowest 
lobe, and more frequently the rifjht lung. The apei, 
however, is every now and then the [tart firet attacked; 
this is especially the case when the subject is debih- 
tated from alcoholic excess or old age. The iaflani- 
mation and its precedent liypersemia are believed to 
epi'ead downwards from the lai^er tubes to the air- 
vesicles. The blocking of the air passages, however, 
occurs in the reverse order. It has a tendency to 
spread from lobe to lobe, so that tbe whole lung may V 
become consolidated. 

Three stages in tbe process of the lung consolidi 
tion are recogniaed. They are as follows : 

I. The Siat, stage, engorgement or spleniBatioi 
Althougb two processes mark this stag) 
viz. hypertemia and commencing eSusio^} 

^they canuot well be differentiated. The lupgrV 
in this condition is heavier than natural, and 
the affected part is of a deep red or reddish- 
brown colour. The lung is cedetnatous, pit- 
ting on pressure with the finger and retaining 
the impression like an cedematouB limb. On 
section the cut surface looks red, and when 
squeezed exudes a frothy, somewhat viscid, 
sanguineous fluid, and breaks down moreeasy 
than natural. In this last particular as weU 
as in its colour, it somewhat resembles the 
spleen tissue, hence the expressiou splenisa- 
tioD. Poitions of the affected tissue will float 
if thrown into water, and will also crepitate 
when squeezed between the finger and thumb. 
MicToscopieaUy. the \«ilmiivi3.vY axteriolai 
are full of blood, aa are aVao ^Ve c»i^\\ii " 
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Here and there are small extrayaaationa. In 
the pulmonaiy alveoli a variable amount of 
material, eonaiatinp of blood -corpuscles, both 
red and white, epithelia.1 ci^lls, and a certain 
amount of fibrin fibrils — as yet, however, the 
fibrin fibrils are iu small amount. No doubt 
during life these materials are sus^^nded in 

[. The second stage of exudation, called, from 
the resemblance tbe lung bears in this cnndi- 
tion to the liver, red IiepatiBation. By this 
stage tbe fibrinous exudation which had" com- 
menced in the former stage reaches its maxi- 
mum, filling up the luag-tisBue and rendering 
it quit« solid. 




fj&, 34. — A section ahowin); an alvenliis of tliB Inng 
filled with fibrinous exadation, in tlie eecoud at&ge 
iiipDus pueumouiH. I'mm. a coloured drawing 
(xlOO). 

The solid lung is heavy, weighing, it may 
be, twice or three times as mucb as in a healthy 
condition ; inelastic, more or less swollen, 
marked by the impression of the ribs, and deep 
red in colour. On section the cut surface is 
reil, marbled or mottled with lighter spots, 
and granular, does not cre]>itate. and only 
exudes a scanty amount of red serous fluid 
when squeezed. The eolid tiaaue wtLV* \a. 
water, and aJthough firm easWj \>veftk& iti^-Q- 
Jfictvteopically, the air -yeavdea we *»«»■ 
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to be closely packed with jnasaes of fibrin 
fibrils, enclosiDg within their iaterlauingmeHb- 
work blood-corpuscles, chiefi/ colourless, and 
epithelial cells and debris. Here and tbera 
evidences of rupture of small vessels are to 
be made out froia hBemonliage into the vesicles 
and their walla. In addition to the exud&tion 
into the alveoli themselves, there is generally 
an increase in tbe connective-tissue corpuscles 
of their wails, and a. variable number of leu- 
cocytes into and about the sheaths of the 
Bmiiller arteries. 
III. The third sta^ of purulent infiltration is 
cHlled also the stage of grey hepatisation from 
its characteristic appearance. The lung is still 
heavy and sinks in water, is yellowish grey in 
colour, and on section the coarsely granular 
red look is exchanged for one more finely 
granular, pale grey, or greyish yellow. The 
tissue is exceedingly friable, pits on preBBura 
from breaking down, and the insertion of the 
finger produces an irregular cavity, which on 
the removal of tbe finger is at once filled with 
yellowish pus. 

The solidified lung may or may not crepi- 
tate on squeezing. 

Microscopically, the vesicles are seen to be 
less packed than in the second stage. There 
is less fibrin, but the corpuscles are much 
iacreased in number (pus- corpuscles), and 
although the coloured blood-corpuscles have 
disappeared, cells are undergoing fatty dege- 
neration. In the inter- vesicular tissue uie 
appearance of leucocytes (and proliferating 
cunnective-tissuecorpuNcles?) is more marked, 
but the pulmonary eapillaries are less gorged 
with blood. 
It should be recollected ttat m addtiioa to tbe 
aditiona, which were eniraifixataA oti ^bj^^QX.'ik 
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■which lobar pnetimonio consolidation proper occurs, 
there are others in which a eonBolidation may be 
f onnd very like it. Tbev are the cases of heart, lung, 
and kidney disease in which the basea and dependent 

Earts of the lung are affected with what is known as 
ypostatio congestion due to interference with the 
pulmonary circulation in those parts. This condition 
may or may not pass into a low form of inflamma- 
tion, but whether there be inflammation, or not, the 
pulmonary tissue is found solid from an exudation 
of plasma and blood -corpustlea into the alTeoli. It 
may be, therefore, that this consolidation should be 
treated of under the head of catarrhal pneumonia. 

The pleura, over t be affected part, in cases of acute 
lobar pneumonia, is nearly always the seat of acute 
inflammation, and is covered with thick exuda- 
tion. A variable amount of fluid effusion into the 
pleural sac may also occur, but not so frequently. 
If the effusion is great, the physical signs of the 
pneumonia may be more or less masked. 

SeiolntiaiL may take place during any one of the 
three stages, but most usually occurs in the secund. 
The fibrin and cells undergo fatty degeneration, the 
contents oE the alveoli liquefy, and are either especti>- 
rated or absorbed ; and a similar fate utay befall the 
pus-corpuscles when resolution takes place in the 
third sta^. They are either expectorated or.having 
undergone caseation, are absorbed. In both cases, 
however, as distinct interstitial inflammatory chauges 
have commenced in the int«ralveolar tissue, some 
time must elapse before complete reooTery can 
take place. This is, one would imagine, especially 
true in the cases where there has been over-stretch- 
ing or rupture of the air vesicles. 

The interstitial inflammation, however, may con- 
tinue or even increase, and so be the beginning of 
the more chronic affection of the hmg, which is 
sometimes a sequel to croupous puewmoxiva., \\-l. (i\t- 
rhasis or £broid induratioD. 
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Sequeloi of croupona pnenmonia, — Of the more 
■uncomiiion patlioloj^ical uom plication 8 of croujjoiia 
jineiinifuia may be enumerated the following : 

a. Abscess. ThiB occurs wheu the iufliiniuiat«r; 
process has been very acute, or more intense than 
usual. It ia very rare. In it there is direct break- 
ing down of the Iiing-tiasiie itself, from OTer-presaure 
of the infiltration upon the alveoli and blood-vedseU. 
and the small abscesses formed in this way maj 
coalesce and form larger ones. These abscesses may 
(1) ulcerate into neighbouring bronchi, (2) ulceralii 
into pleural sac, (3) caseate or calcify, and in the 
former case, give rise to phthisis. 

ff. Gangrene. A rare termination, which occurs 
from the sudden cutting off of the blood-supply from 
considerable tracts of tissue by the pressure of the 
indammatory exudation. 

y. Phthisis from part of the exudation undergoing 
caseation, and not being exjiectorated or absorbed 
or from the fibroid induration mentioned above. 

Symptoms. — In a typical case of croupous pneo' 
monia the onset of the disease is auddeu. !^ the 
cases in which there is a distinct history of a chill* 
symptoms begin in from twelve to thirty-six bour% 
after exposure to the exciting cause. In the tnujori^ 
of cases there ia a distiuct — 

Kigor, generally a single and prolongeil 

wlilch lasts for half an hour or more; sometimatf 

shivering of less distinct character, more rarelf' 

a feeling of chilliness only. One or other ^ 

these varieties is seldom absent, in fact, in le>9 

than 10 per cent, of the cases. 

Conynlsions sometimes take the )>lace of the rigof^ 

especially in children, and occasionally, it is saidj^ 

although we should think very rarely, there " 

complete loss of couBciousness. 

Vomiting is also sometimes the initial symptoi 

Very soon after one or other oC Ibeae e^m^toi 

the jmtient presents all tbe ajrovtOTa* ol — 
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of severe headache, 

and paina in all of hia limbs. 

high and quickly runs up to 104° 

eyere cases a degree ortwo higtier. 

; the temperature ia lowest 
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■eveath day. 



The stin ia dry and pungently hot. As the fever 
advances the ditturhancet of Ike digeitive tract are 
very marked; loss of appetite, great thirat, thickly 
coated dry tongue (aometimes very Lrown and 
cnurked) ; eometimeB nausea and vomiting and coiisti- 
pation, very rarely diarrhcm. 

The pulte ia gmall and feeble, qnick and foiixai., "Om 
varying ia uambvt, in admta, Itoio, SO Va XIR 
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The face is flushed, and the flush ie general^ 
most marked on the same aide as the inflamniation 
of the lung — a- deep reddiab-blue flush ; the eyes are 
sbiniiig and hright, aud the lipa are ofteu blu' 
serioua cases. 

To these sympfoms of fever there are added 

Bifficulty in breathing, which is usually 
marked. It cornea on quite early in the caei 
remains throughout its course, possibly increaaiQ^ 
day by day. The putieut has to be propped up in 
bed, and his appearance is almost characteristic of 
the affection. His atixioui and pained ex^etsumt 
with hia rapid and shalloia respirations, amountiD| 
to 30, 40, or even 50 per minute, his alte 
dilating at each breath, all point to the nature 
his malady. The dyspncea or orthopucea is due not 
only to fever, it would npiiear, but also to the great 
diminution of the respiratory surface. The pulse 
and respiration ratio ia deranged, aud is altered 
from 4 to 1 1o 2 or 3 to 1. 

Fain in the affected side, which ia due 
majority of cases to the attendant pleurisy, 
pain is often felt at the outset of the attack, and 
as a rule, only temporary. 

Cough, too, begins early in the course of tbi 
tion, geuerally within twel»e hours from thi 
It is at first short and dry, and then with sli^ 
frothy mucous eipectoration. When the afiectiooi 
well established, unless the palient is too young 
too feeble to spit, there is — 

Sputam, of a highly char acteria tic nature. 
Tery viscid and rusty, so tenacious as to adbere to 
containing vessel even when it is turned over. 

the earliest stages it may contatu a consideral 

amount of blood, when its colour is bright red, some- 
times yellow streaked with blood. In uafarorable 
casea later on in the affection it is deep reddish 
purple or like prune juice. Under the microscoi 
are seen niauy blood- cor ^uat\«a e-ai. c^* tA 
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shapes, poroe o£ them uadergoinp; fatty ehangt, and 
sometimea fibrinous casts of the small tubes ; chemi- 
cally it is found to be rich in eblorides, but containa 
uo alkxliDe phospbates. 

Herpes aboat the lips, and lees frequently about 
the nose, cheeks, and eyelids. This eiuption is not 
abaolutely characteristic of pneumouia, as it some- 
times occurs in other acnt« fevers, but it is considered 
to be an important diagnostic sign when it does 
appear, vfhich is oot by any means invariably the 
case. By aotue phj'sicians it is believed to be a sign 
of good omen. 

ChangeB in the urine. — The nrine is diminished 
in quantity, of inereaaed specific gravity, high 
coloured, aud the solida, especially the urea and uric 
acid, are increased in quantity. The chlorides are 
abeeut or greatly dimiuisheii, at any rate after the 
first stage of the disease. Albumen is frequently 
preaent, and sometimea blood and fibrinous casts. 
When the crisis occurs the chlorides reappear in 
normal or eicessive amount. The total urea elimi- 
nated during the fever is rather below the normal 
amount. 

In addition to the foregoing symptoms, which are 
almost certain to make their appearance in a well- 
marked case, there are several others sufficiently 
frequent to be claaaed aa symptoms of the disease ; 
"* they are : 

Belirium. The headache and sleeplesBneaa may 
pasa iuto delirium, especially in childhood or old 
age, in the aueemic and debilitated, and in the 
excitable. It ia especially prone to arise when pneu- 
monia, attacks the apes of the lung instead of the 
base, which ia it a usual locality. In persona 
addicted to alcoholic excess, pneumonia is freqiieutly 
attended with the aymptoms of delirium tremens 
from ita commencement, hut the dt;nrium may not 
occur uutil much later than this in oU:i«T caae;&. 

JaandJee. Tiiia symptom U preaeuV \b. a. ■a'^'^ 
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inconBiderable number of caBes. It is not alight M W 

a rule. It is often attended with moderate enlai^- 1 

roent of the liver. Ita cause is often obstruction I 

to the bile-duct from catarrh, or cougeation of the I 
portal circulation, but it may occur without any auch 
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portal circulation, but it may occur without any ai 
palpable cause. 

Coarse. — From the first attack, the symptoms oS, 
fever cootinue for some days without intfirmisBios. 
The temperature oacillatea betweeu 103° and 106" 
r„ aometimea reacbing or eveo passing 106° F., bur 
not doing so as a rule. The dyspnoea increases ai 
the area of tbe inflammation of tbe lung extendsj 
Anxiety of countenance continues. Sleep and ri 
are interrupted by attacks of coughing which a 
very troublesome, no doubt partly from tbe adhesiffl 
nature of the expectoration. The thirst, anorexia 
and red dry tongue continue. The pain in the stdl 
generally abates after the first day or two. thi 
patient is evidently very ill. On one of the day^ 
between the fifth and the ninth, generally on uu 
seventh or eighth, the crisis occurs in the fevef 
The temperature in a few hours drops from 105° V. 
or higher to 97° F. ; the pulse also becomes lea 
frequent, the dyspncea ia relieved, cough Js less 
troublesome, and the sputum is much less glairy, in 
fact all the sjuiptoms are relieved. The patient may 
go off into a critical sleep and wake up Bweatin| 

firofusely, or he may have a critical discharge of I 
arge amount of uriue. In the cases in which aach id 
marked crisis occurs, tbe local infiammation is no 
long iu clearing up and convalescence is established 

In some cases the crisis is delayed until the end 4 
the second week, the symptoms in the meantiml 
taking on an almost typhoid character ; but thcl 
somewhat suddenly improvement sets in. Agail 
there may be a gradiiat, instead of sudden, fail 4 
temperature, or a sudden fall to a certain point, fol 
lowed by a further gradual fall to normal, 

Sjmptoras of asthenia axe TnaxVei \"a W« «j^ii 
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feeble and also when the diaease is complicated with 
gftstro-enteric catarrh. In these cases many if not 
II o£ the characteristic features of the affection 
nay be absent. Kecovpry generally occurs before 
the stage of purulent infiltration has been reached. 
Physical Stsua: 

On inspection, the movement of the affected side 
is distinctly impaired, especittlly at the base. 
The apes- beat of the heart is not displaced. 

Oa palpation, the vocal fremitus over the 
afiected part is distinctly increased. 

On peronsiion, there is at first slight, if any, 
impairment of resonance, running into com- 
plete dulness later on, with somewhat in- 
creased resistance. The dulness does not alter 
on change of the position of the patient. The 
upper limit is a cnrred line following the 
direction of the fissures of the lungs. The 
dulneas does not extend beyond the border of 
the sternum on the affected side. 

On anscnltation, at first the almost charac- 
teristic pneumonic "crackle" is noticed on 
inspiration, followed by tubular breathing be- 
coming bronchial, with bronchophony (some- 
times pectoriloquy or Begophony), and when 
resolution is taking place, crepitatio redui, a 
lajger and moister rale than the original 
ctackle. Above the afEected part of the lung 
and in the unaffected lung the breathing is 
puerile. 
TenBlnationB. — I. BeooTery. In ordinary cases 
there is a decided tendency towards recovery, 
which frequently takes place as above men- 
tioned by crisis. As regards the epidemic 
form, the severity varies. On an average the 
death-rate from this affection may be put 
down as I in 5 or 6. 

II. Incomplete recoTery. leaving ».b tVa ^Q^xt 
chief sequela those which W^ve Wen \iiAti\'6 
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mentioned in the description of the morbid 
anatomy, viu. a. Ahecese. fi. Qangrent <^ 
the Inng. y. Cheesy infiltration, d. FOtrotd 
phihimB. 
in. Death, which may arise directly from 
asphyxia from interference with the oxidation 
process in the luog, especially when the whole 
of one lung is affected or parts of both lungs ; 
or from more or less sudden hypenemia and 
collateral cedema. It may also occur, from 
asthenia, in those debilitated from any cause 
— old age or alcoholism ; from complications | 
or from hyperpyrexia. 
Complications. — The complications which may 
arise in the course of acute pneumonia are so unme- 
roue that, aa has been well said by an able writer 
upon the subject (Jurgensen), "a complete state- 
ment of them all would have to embrace the wholeof 
pathology." The following, however, are the moat 
common : pleurisy with efusion, brondiilia.peritarditii, 
endocarditig and tneningilit, rheumatic feeer, and t»- 
flammation of the parotid. This Uat is exclusive of 
aheeees aiudgangrene of tkelung.eaeeoKi pneKmonia,a,'ai 
fibroid phthisis, which have been already mentioned. 
ProgrnoBlB. — Among unfavorable indications may 
be mentioned the following: — i. Old age or extreme 
youth, ii. The male sex. iii. Debilitated conditions, 
especially from alcoholism, iv. Very high tempeivj 
ture, above 106°, or a pulse of over 120, respiratioaiM 
over 50. v. The existeoce of other diseases or supco^l 
vention of complications, vi, The absence of sputamfV 
vii. Delirium, viii. Prune-juice sputum, ii, Typhta^B 
symptoms, s. Severity of the character of the epifl 
demic. 

The favorable indications would be the reverse of 
the above conditions, but in addition it may be men- 
tioned that proof of the localisation of the pneumonia 
to the lower lobe, with no tendency to spreading, 
would be, as a rule, a sign ot (^odi Qtae-a. ^M 
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TrAatment. — In addition to the treatment of 
Bjmptoms, whicti is generally similar in all cases, 
we must proceed in the treatment of acute lobar 
pneumonia according to the conditioD of the patient, 
the severity of the inflammation, and the height of 
the fever. Thus from the begioDing of the case the 
broad lines to be followed can. ae a rule, be indi- 
cated, and it is generally possible to determine early 
whether tbe case is likely to require active treat- 
ment, either of a stimulant or depressant nature. 
(1) In ordinary cases, that is, when the affection 
occurs in healthy adults, unless the general or 
local symptoma be unusually severe, exceedingly 
little treatment is required, as the tendency is 
towards recovery. Under such ciroumstanoea 
it ie only necessary to place the patient under 
favorable dietetic and hygienic conditions, and 
to attend to the due performance of the bodily 
functions. Thus the patient should be kept in 
bed in a well- ventilated, not too warm (temp. 
60° F.) room, and should be fed upon slop 
diet, such aa milk, arrowroot, beef-tea, and the 
like. A purgative at the beginning of tbe 
attack. Buch as calomel (gr. iij — v) or castor-oil 
(3i) ia certainly a good thing, and the bowela 
should afterwards be carefully attended to and 
assisted by gentle pui^atives. if nec-easary, to 
r^ular action. A saline draught, such as Liq. 
AmmoniiB Acetatie and water, or a solution of 
chlorate of potaah (gr. iv), may be given three 
or four times a day. A large " jacket " poultice 
of linseed meal should entirely encaae the 
affected side, and should be changed frequently. 
We have had no experience of the utility of 

I cold compresges applied to the side, but many 

consider them as useful as, if not more so than, 
the poultices. 
(2) Berioas cases, whether aerious f rum iWe AaXa.- 
IJtated condition of the patieiA, Viqto. (Ji-ft^ a.%*. 
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from alcoholic escSHB. from the presence of otl 
diseases or complications, from the at 
of the constitutional fever, or from the 
or position of the local inflaiDiaation, reqi 
stimulanig from the first. It will be a 
that these constitute a large proportion of the 
total number of cases. Stimulants, therefore 
— dietetic, alcoholic, and medicinal — sbould be 
administered. Thus strong beef-tea, meat ex- 
tracts, sonps, chicken broth, and milk should be 
given frequently, say every half or three 
quarters of au hour, in small quantities at ft^ 
time, and brandy or wine should be freeli " 
administered. Medicinal tonicg and 
pyretics, such as quinine and the like, 
etimulante, e. g. carbonate of ammonia, ari 
indicated. 

(3) Plethoric cases, or those in which the patii 
is young, robust and lusty, may iiossibly requii 
a mollification of what is ca,\\ea the attliphloffUlie 
or depressing treatment. This was at one time 
the only treatment of pneumonia. It conaistjsl 
in the abstraction of blood by venteseftion fre- 
quently repeated, until enormous qnaotities 
had been removed, and the ezbibilion of tar^ 
emetic to an adult, together with low diet and 
purgatives. Such a treatment, unless oonair. 
derably modified and mitigated, cannot 
recommended in any case. It is still a qtief 
whether general bleeding is ever indicated, 
if it be done at all, it should be done as 
G-airdner recommends : (a) In vety early stages; 
(b) in uninjured constitutions ; (e) when the 
fever is high or the symptoms are urgent, pro- 
vided that there is no indication of eshanstion. 
" Blood-letting (in pneumonia) sbould be rs- 
served for severe cases," he adds, "diagnosed 
from the urgency of the fever, pain, dyspQCH^ 
and the general streu-gtb oi t\ie \a.t\ea\.;' j 
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Symptoms wliich may require treatm.eiit : 

1. Fain or stitch in tlie side.— Never use blisters. 
Applj a few leeches, dry cups, or a hut poultice 
with a little mustard in it. 

2. Want of appetite. — In the treatment of this 
very important symptom the mineral acids, dux 
vomica, quasaia, or calumba, do good. 

3. Thirst. — lue to suck (which Is often contra-indi- 
cated by the dyspuosa), lime-juice or lemonade, 
or saline drinks, barley water, toast and water. 

4. Congh. — Should not be stopped, eipectorants 
are not of much use ; if extremely troublesome 
and preventing sleep a small quantity of a tinc- 
ture containing ojiium may be tried. Try first 
of all, sedatiTe inhalations of couium and the 
like. 

5. Insomnia.^Try to do without opium, but if 
this be found impossible administer it in the 
form of injection of morphia {^ — ^ gr). This 
may also relieve pain and cougb. 

6. DeliriTUD. — Usually requires alcohol and good 
feeding, ice to the head, and in some cases opium 
or Tr. Cannabis Indie. TUxs euro Mucibigito 
5j ; Aquam ad 3j o n. ; or pill of the Ext. gr. ij 
cum Ext. Htros, gr. ij o.n. 

7. DyapniBa, — Dy spucea, when urgent, is sometimes 
improved by vensssection. 

8. Hyperpyrexia. — Digitalis, quinine, aconite and 
the like. Sponging the body with tepid water, 
or cold baths, may sometimes be required, but if 

^the temperature he very high, above 105° F., as 
a mie the luug mischief is very eitensive, and 
BO tbe treatment of hyperpyrexia by cold bathing 
is not so hopeful as in some other affections in 
which it may occur without sucli eitensive local 
d isoTga n i zat ion . 
After-treatment. — After the fever abates. ui\- 
less some eompJication arise, the T^TO^ft&a *A 'Oaa 
patient towarda recovery ia genera-Wy wiXlaoxA \(i'wS- 
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mption. Good diet, tonics, e.g. qaioiDe or i 
mmeral acidi aod cincbona. sfaoald be esbibited, a 
in many cases cod-li»er oil (jij bis die) or iron % 
of distinct benefit. Con\-ale9cenc« should be followed 
if possible, by change of air. 

B. Catarrlial Fneniaonia (Broncho-pnei 
lobular pneomonia) 

Cansea. — This affection, which is very seldom 
anything but a HuVtacut* or chronic diBease, is always 
associattid with, or preceded by, catarrh of the 
bronchial m neons membrane. It results from 
catarrh of the bronchi, either directly by extensioa 
of the inflammation downwards, or by inhalation of 
the iiiflummatory bronchial secretion, which seta np 
inflammation in the veaicles ; or indirectly, by firatof 
all producing collapse of a portion of the Inng, which 
is followed by congestion and inflammation. Any 
cause, therefore, which gives rise to bronchitis, inclu- 
ding measles, whooping-cough, typhoid fever, and tbd 
like, may produce cata.rrhal pneumonia ; and again, 
any cause which interferes with the natural depi' 
of the inspiration may tend towai'ds collapse 
towards catarrhal pneumonia, 

Korbld Anatomr and PatholaffT>— l^he K] 
pearauces which the lung presents in catarrhal 
monia depeod to some extent upon the clrcumal 
which have produced it. 

a. When the inflammation has been secondary . 
collapse of the lung following upon bronchitis, the 
affected parts are to be found chiefly in the lower and 
posterior edges of the lung, although it is possible that 
entire lobes may be in the same condition. The col- 
lapse appears in the course of bronchitis, which is due 
to partial blocking of the bronchial tubes, and to the 
weakening of the inspiratory power. The colll^)sed 
parts are not of uecesaity conflned to the j 
tioaa above indicated, but vt^ien amaWmtt.^ \« 
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tered irregularly through both lungs, Thecollapsed 
portions of the tissue are dark bluish, depressed 
below the general surface, and easily break down. 
The consolidated patches vary in size from a lice in 
diameter to a quarter of an inch. They are never 
Tery hard, are of a reddish grey passing to grey or 
yellow, not distinctly marked off from the Burround- 
ing tissue, and on section appear more or less granu- 
lar. Later on, the consolidated patches become 
harder. The bronchus leading to the a£Eected part 
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Two com. 
plete, and uther inLomplete, alveoh filled Rith fpi- 
tbelinl cells, a , the wnlle, b, of tlid ahitoli aie soiai!- 
what mllttrated. 

is usually congested and contains ranch glairy mucuB. 
On microscopic examination, the alveoli are found to 
be more or less filled with small cells or inflammatory 
corpuscles and epithelial debris, but there is no evi- 
dence of fibrinous exudation. It is strongly insisted 
upon by some pathologists tbat in the majority of 
cases the appearance of these consolidated patches 
is no proof of inflammation in the collapsed districts. 
They believe that the contents of tlie alveoli are 
partly derived from the congestion set up by the col- 
lapse, and partly by inhalation of the bToa>iV\^ vtr- 
^retiou. This may indeed expla,iTi. Vte otv^^ o'i.'Cni 
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majority of the con sol id ati one, but the presence of the 
inhaled bronchial Becretion within the aJTeoli would 
in all probability set up ioQamumtion secondarily. 

b. Catarrhal pneumonia proper, i. e. that ■which ii 
dependent upon coUapee of the luag, either occari 
in very young children, generally under three yeais 
of age, or in old people. In the former caae, aa ■ 
result of measles or whooping-cough, and in the latter, 
following in the course of chronic bronchitia. It nuj 
occur, but ia rare, in adulta. It can easily be ima^ned 
that in measles aud like affections the acute catarrhal 
inflammiition attacking the bronchi, even to their 
minutest ramification, may spread to the pulmonary 
alveoli, and that an intlammation of the alveoli may 
arise from the inhalation of the inflammatory bron- 
chial secretion. The parts affected by this inflam- 
mation are recoguiaed post mortem, by presenting 
small conaolidations varying in size from that of a 
pea to that of a hazel nut, scattered irregularly 
throughout both lungs, slightly raised, of colour 
varying from brownixh red to greyiah yellow, some- 
what granular on section. Aa a rule quite evidently 
lobular, but aometimes so cIoscIt set together in a 
lobe ae to give it appearance of lobar consolidation, 
which ia only to be understood by careful eiamina- 
tion. A little fluid exudes on aqueezing. Micro- 
scopically, the same appearances are found ae in the 
first variety. My own em)eiienee has shown me that 
in many cases of consolidation of the above kind 
there is little evidence of inflammation, although the 
alveoli may be packed with epithelial debris. The 
condition, howerer, is not seldom conjoined with dis- 
tinct inflammation of the alveolar walls. 

Patches near the surface of the lung, consolidated 
by catarrhal pneumonia, are frequently covered * 
pleuritic exudation (Fagge). 

As regards the terminations of the anatoi 
condition ; the alveolar contents a\i^ar to undui _ 
iktty degeneration, and tbe nttmVex ot fcT-Mia-Xiuflk^ 
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pue- corpuscles inereasea, and so the offending mate- 
rial is got rid of by expectoration, The other termi- 
nations are much the same as in eroupous pneumonia, 
viz. (u) caseous infiltration and O) abacess (rare). 
There ia no evidence of gangrene arising from this 
condition, or of cretation or calcification, but the 
latttr, at any rate, is very poBaible. 

SymptomB.— The symptoms are very indefinite, 
as the affection is never primary. The chief indica- 
tions upon which reliance ia to be placed to indicate 
that the capillary bronchitis has penetrated into the 

I alveoli are : 
• Alteration in the character of the cough. The 
child evidently dreads to cough from the 
pain it gives him, and in whooping-cough the 
I prolonged fits of coughing are succeeded by a 

L abort hacking. 

I Increase in the aymptonia of fever, shovm by 
t elevation of temperature, say from 102° F. to 

> 106° F. or more, with hardly any variation 

1 for several daya; rapid pulse, up to 150 or 

I over, aod extremely rapid respiration. 

I Extreme restleasneas, tossing about, turning 
b from side to side, or requiring constant shlft- 

I ing. Increase of dyspncea and failure of 

i heart's action. 

Phyvloal Signs. — The physical signa also inde- 
fiuite ; aometimes patches of didness may be made 
out, first of all along theapine behind, on either aide, 
wbeu collapse of the corresponding portion of the 
lungs has preceded the inflammation, but as a rule 
the patches of consolidation are not sufficiently lai^e 
to alter the percussion note, especially if they are set 
in tbe midat of resonant lung. If the collapse and 
consobdatioQ increase beyond a certain point the 
physical signa cannot be distiuguished from those of 
croupous pneumonia. It is occasionally possible to 
map out email areas of imjicdred res(maiiiceuii.UkV.ivt«X 
^^(ironcAia/) lirealhing and frroncIiophoTi^ . Cfc^loiS.w* 
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ratber less fise than in croupous pneumonia, Ib also 
said to be audible, with inspiration and expiration. 
Course and Termlnatlona r 

1. When the disease takes a favorable course and 
ends in recovery the fever does not auddenlj ter- 
minate in crisis, but gradually abates by lysis, 
and eveu when the fever is gone, coDTalescence 
is usually gradual- Catarrhal pneumoni 
dom fails to leave the lung-tissue in a more 
leas damaged condition. 

2. When the recovery is incomplete the sequelill 
are, as above stated, much the same as in cronp*' J 
ous pneumonia, but caseous infiltration is monfl 
common. Emphysema and evendilatatioaofthfe.j 
bronchi also occur. 

3. Death is comparatively frequent but is seldori 
sudden, (a) In some cases, however, death mi 
occur in a few days in feeble children, with | 

the symptoms of acute asphyxia. (;8) Genera"^ 

death is preceded by marasmus, and the pnei^ 
monic patches are found to be in a state of 
caseation. This form is most frequent when 
the affection is secondary to whooping-cough or 
chronic bronchitis. It is believed to constitute 
one form of pulmonary consumption. 

DlaffnoalB.^In cblldreu the difficulty of dia- 
gnosing catarrhal from croupous pneumonia, un- 
less the case has been watched from its com- 
mencement, may be very great. Some criteria 
are to be obtained, firstly, from the absence of 
dulness or impaired resonance, or if either be 
present, from its being irregularly distributed oa 
both sides ; and secondly, from tho gradoal 
as opposed to the sudden abatement of fever. 

From tubercular meningitiB. — Occasionally chil 
dren affected with catarrhal pneumonia ova 
and above the whooping-cough or meaala 
developsymptoms almost exactly similar to th< 
of tubercular memugYlw. \n IwA, «& > 
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^B tiibercular meningitia and catarrbal pneumonia 
^P withhea>l aymptoma, occur as aeqnelfe of measles, 
^B it is almost, if not quite, impossible to distin- 
^m guish between them. In both couditioDS there 

^B may be apathy, boring of the head into the pil- 

H low, mueculikr twitchings, Tomiting, squint, and 

P convulsions. 

* Treatment.— Nothing is specially indicated iE 
the treatment of catarrhal pneumonia. The admiais- 
tration of emetics is believed in by some, supposing 
there be as evident accumulation in the bronchial 
tubes. Poultices to euclose the cheat or stimulating 
liniments, e.g. Lin. Terebiothiace appear to be com- 
forting ; cold compresaea are said to be equally effi- 
cacious, In any case it is advisable to uae, with care, 
alcoholic stimulants. The administration of a few 
drops of brandy with each ounce of milk is often 
of great benefit. Considering the close connection 
which apparently exista between the occasional after- 
effects of this affection and piilmonary consumption, 
the convalescence of the patient should be watched 
with the cloaeat attention. 

c. Znteratttlal Pneumonia (Fibroid indnra- 
tion, fibroid phthisis, cirrhosis of the lung) consists 
in the gradual increase of the fi.!iTous tissue of the 
lung from chronic inflammation. It is always chronic 
and always secondary to some other affection of the 
lungs, bronchi, or pleura. It is generally looallBed, 
but sometimes affects whole lobea. 

L It is associated with certain trades in which 
H^ dust and irritating particles are constantly 

^^B inhaled, and is therefore especially found 

^^M among miners, coalheavers, Icn if e- grinders, 

^^m cotton -spinners and the like. 

^Tii. It ia a sequel of croupous or catarrhal pneumonia, 
^L as already indicated, especially of the latter. 

^Liii' It is associated with pleurisy, as it is apt to occor 
^ft in a lung which has long beea TQ'[vi)L«'c%&,&\A!»& 

^K fypresaare of pleuritic ettuBwn. 
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It. It ariseB in the neighbourhood of any cooaolijlj 
tion of the lungs, e. g. tubercle, cajicer, 
the like. It often acts iu localising t 
deposits, 
y. It is asBociated with chronic bronchitis, aaftfl 

bronchiectatic cavities. 
XKorbld Anatomy and FatlioloBy.— Oa post* 1 
mortem examinatioQ of a lung in which interstititt I 
pneumonia has been well established, the affectaAj 
portion is solidified and airless, and is generally p 
ment«d ; it cute almost like cartilage, and is dry k 
firm - white banda are eecii runuing through the s) 
tion. Little remains of the proper lung-substanoe'. 
The bronchi are frequently found dilated or pouched. 
In corjiosuB pulmonuui or miner's lung the tissue 
of the lung and of the neai'eKt bronchial glands it 
cirrhosed and marbled black, but it is said that Um \ 
pigmentation need not of necessity be aasociateil 
with pneumonia or fibroid induration of any kind. I 
Snuh simple pigmentation, however, one would j 
ima^ne to be uncommon. 

The process consists of an inflammatory hvper- 
plasia of the connective tissue of the lungs, and the 
changes take place, (a) in the alvfolar walls; (b) in 
the interalveolar tissue ; and (c) around the broncHj 
(peribronchitis). The new fibroid growth is at fint<l 
vascular, but when it contracts it causes encroa " * 
ment upon the alveoli and the blood-vessels bt^ 
obliterated ; in some cases (d) the couteota of t* ' 
Jfeoli undergo fibrous devehipment. 

Cnder the microscope may be seen, in the eitui 
•insindicated.a fibrous tissue with a varying Dumb< 
, cells, sometimes of fusiform shape. 
''The pleura over the affected part of the lung i 
fariably more or less thickened. 
Brmptoma.— As interstitial pneumonia is e 
Jly chronic and secondary to other affections, p 
ating few if any symptoms which can be disdlb 
"tbed from those o£ iKe frvmorj &\wn^i,-i " 
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information is to be derived from physical examina,' 
tioE of the cheat. When bronchieetaaie haa been 
definitely established, however, some symptoms arise 
(p. 186) wLich are of importance. 

In thosM whose occupation has been the cause of 
their trouble, the symiitoms begin with gradually 
increasing: shortness of breath, oongh, veiy gradual 
loss of flesh and anEemia, with occasional night- 
■weats. 

The chief symptoms to be feared in the course of 
this disorder tire those which point to diIa,tatioa of 
the right heart, uu com pen sated by hypertrophy. 
When this happens, cyanosis and dropsy with o^ema 
of the lung may after a variable time be succeeded 
by death. 

Fhyaioat Sl^nst 

On inspection, there is flattening and general 
coiitrnttion of the cheat, with considerable 
diminution in movenLent. 
I On palpation, the vocal fremitus may or may 

V not be increased ; the heart apex-heat ia dis- 

^^ placed, frequently puUod towards the affected 

^L side. 

^K On percnssion, there ia dulness and increased 
^H resistance. 

^V On anscoltation, there ia feeble breathing, 

^H together with more or less crepitation on 

^V cough, and if bronchiectasis exists, cavernous 

^K breathing and pectoriloquy. 

^^ The diagnosis between a oronobieotaeiE and a 

phthisical cavity, it is often extremely difficult, if 

not impossible, as the physical signs are practically 

identical ; reliance must be placed upon a careful 

examination of the symptoms and course of the 

affection, and of the locality of the physical signs in 

the chest. 

Treatment.— No special fonn of treatment ia in- 
dicated for this affection. It is esaentialVj t\Kftm«i. 
KXbe Bfmptoma which require a.lteii\,YOTi a-xe (iuva'^-i 
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the cough and the Bpulum, The former should 
treated b; Btimnlant expectorants, the latter may 
diminished, and also made less fcetid by carbol 
acid or creasote mhalations. We alwavB emploj 
OOnnteF' irritation in these cases either by blistering 
fluid, or by means of iodine applied over the affected 
parts. Tonios, e.g. strychnine, iron, and cod-liTcr 
oil, are decidedly useful. To the operative treat- I 
ment of bronchiectasis attention has been alreadr 
directed. 



XIZ. OanrreneofttaeXiunsr 

Gangrene attacking the lung- substance is a aomi 
'what uncommon condition, which is found noder tl 
following circumstances ; 

1. In acate pneumonia, it is an occasional compl 
cation from sudden arrest of the circulation ; , 
also occurs in the violent inflammation 
arises from the entrance of foreign bodies ini 
the air passages. 

2. Id chronic ^Beaees of the lung, e.g. phthisii 
interstitial pneumonia, with or vfithout broi 
chiectasis, from more gradual obstruction of tl 
small vessels from tbrombosis, associated wit 
feeble cardiac action. 

3. From embolism, especially when the emboh 
is of infective material ; thus it occurs sometiuu 
instead of pyasmic abscess. 

4. In debilitated people and drunkards 

It may be circumseribed or diffiued ; the former 
more common ; the spots vary in size, they are dot 
bluish green, moist and extremely fcetid ; they Bee 
to have a tendency to shell out, and are abmpt 
defined ; they are situated at the surface and chief 
in the lower lobes ; whendifl'use a whole lobe liia;f1 
attacked. 

Sytuptomm. — If in t^e mi&B\ ol oa« ol 
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mentioned conditions the patient begins to have an 
intensely — 

Fonl odour of the breath and fonl-smelling Bpntom, 
which may be blackiah grey, and separates into 
layers depositing a sediment similar to that 
from bronchiectasis, 
it is very probable that gangrene has been super- 
added to the primary affection, 

Pbralcal SlffiiB.^The physical signs may not 
be different to those of the affection in the midst of 
which gangrene has arisen. There may be the signs 
of a cavity with or without dnlness on percussion. 

Prognosis. — Very unfavorable, although not 
absolutely fatal to life; some patients succumb very 
shortly after the condition sets in; a few seem to be 
afEected by jt but little, at any rate at first. 

TreatmBnt.— Purely palliative and symptomatic, 
In order to mitigate the ofiensivenesa of the breath. 
Inhalations of carbolic acid or creasote may be 
employed and sumbul or musk may be administered 
internally. 

IT. Cancer of tlie bungr and Pleura 

Cancer ia, comparatively speaking, a rare disease in 
the lung ; when it occurs it is more of t«n secondary to 
cancer elsewhere than primary. The form of cancer 
is most commonly medullary, but it may be acirrhus 
or alveolar, and sometimes it is with difficulty dis- 
tinguished from sarcoma. The tumours may be 
single or multiple, they vary in size from a mustard 
seed to that of a small orange, and may occupy the 
whole of one or more lobes of the lung. Some 
difference in their mode of growth depends upon the 
■way in which they originate, for example ; 

1. They may spread inwards from the mediasti- 
num from the bronchial glands, and then the 
growth is found to be in connection with. 
^ bronchi. 
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2. They may originate in the luog-tisaue 
they moetly form one mass. 

3. They may originate in and about the pli 
being either pedunculiited or sessile, 

4. They may be secondary to disease elsewb^e, 
and then are mostly multiple ; especially to 
cancer of the breast in women, and of the tea- 

The disease ia nearly always confined to one lung, 
and more often the right than the left. The tumours 
are white aa a rule and are often umbilicated and 
exhibit a softened centre. Sometimes the tissue 
breaks down to form cavities, and sometimes portions ■ 
undergo caseation. 

Symptoms. — a. When primary, the symptom^ 
are very obscure, but probably include some of tkv 
following ; 

Pain, well marked and persistent, aometinM 

localised very definitely. 
AnsBinia with the peculiar complexion of mnligniBBJ 
infection. ' 

Emaciation, possibly not marked until the diseaif 

is far advanced. ^^ 

Dyspncea, sometimes apparently such 

extensive bronchitis. 
Short cough with frothy mucous eipectoratiofl( 
when the bronchi are implicated, mixed wi^ 
blood or with the so-called " ied-oiirrantjel|| 
sputum." 
Hectic fever. 

The affection may be latent for a time, or may 1 
mistaken for brouchitia, which is nearly always pre- ' 
sent if the new growth is in the neighbourhood of the 
bronchial tubes, bat it is much more likely to be mis- 
taken for pleurisy or empyema. The latter mistake is 
ma,do all the more possible, as the physical signs 
closely resemble that condition, and very frequently 
the chest ia tapped with the idea of drawing off the 
Suid. It should be remeniboiei ton ^\wA W* tomt 
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growth, if it be in the neighbourhood of the pleura, 
is nearly certain to set up pleurisy, und if fliis be the 
case the diagnosis beeomes atill more obscured, 

FbTBloal Slgri>B. — The signs depend, of courae, 
upon the position and extent of the disease, but as 
Boon as the tumours are auflSctently enlarged to give 
definite physical signs, they are rauch more like those 
of pleurisy with effusion than phthisis or other lung 
consolidation, or than bronchitis. If the growth 
bulges the chest wall here or there, or if it erode the 
riba, a light is thrown upon the diagnosis. 

b. When tecondary, the lung implication is very 

likely to be overlooked, unless there ia such 

manifest evidence of the diseaao in the axillary, 

bronchial, or other glands, aa shall suggest a 

frequent and careful physical examination of the 

thorax. 

FroB'noslB. — Eefers only to the duration of life. 

Death usually arises from complications, especially 

pleurisy. The diirati'oa of the caaea is well under a 

year. 

Treatment! — Simply pa.lliative and sympto- 
tnatic. 
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CHAPTER Vni 
PHTHISIS PULM0NAL1S 

Consamption, Pnlmonary Consamption, or Wasting 
Disease of the Lun^, luberciilaT Digeaee of the 

Lung, &o. 

The exact stgniScation of the terra phtbiiis pulmo- 
nails or phthisis i§ still a matter of some difference 
of opinion. lu its most extruded lueaniugit is takeo 
to include all the diseaeea of the lung in which there 
is iosH of substance preceded bj consolidation and 
Bof toning or breaking down of its tissue, arising from 
any cause whatever, whilst in a more restricted, sense 
it indicates a constitutional disease, the local mani- 
festation of which is the eruption of tubercles in the 
lung. Of the many other interpretations of the term, 
it is only necessary to mention in this place that it . 
is used sometimes, in the present day, to signify ai 
disease of the lung due to the presence within i 
tissue of a specific miero-oi^unism, the ao-c 
Bacilliu tvherculosie of Eoch. 

Whatever view, however, is taken of the patholt^ 
of phthisis, to the consideration of which we shill 
return presently, it will be generally admitted that 
cases of phthisis differ materially in their modes of 
origin, symptoms, course, and terminations, aa well aa 
in the post-mortem appearances of the lungs. It will 
be aa well, therefore, to begin our descriptio 
disease with an account ol t\ie tQni\\AC« 
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Iticli conaumption of the lung arises, using the 

Jrm in ita moat enteusive a.tid popular sense. 

■HodeB of origin.— It ia exceedingly difficult, if not 

lipussible, to gauge the viilue of eauh of the many 

ycuniBtances which appear to have to do with the 

pisation of phthisis, in detenu iuing the disease. 

^me circumstances, indeed, which in one case niaj 

b merely prediapoaing, may in another be directly 

Seiting and vice verad. It wili be readily understood, 

erefoire, that in bringing together the various 

pposed causes of phthisis, no attempt will be made 

I place them in order of gravity, or to specify the 

act part each of them plays in the production of 

e disease. One exception, however, will be made. 

Athisis pulmonalis is a disease which so very fre- 

Igently runs in families, that hereditary or family 

iediapositioa as a cause of the affection requires 

jeuial and careful consideration, and will be treated 

i first of all. 

|Hereditary or family predisposition. — The fact 
bt in a very large number of thecasesof conaump- 
Q one can obtain distinct evidence that the affec- 
1 had previously attacked some member of the 
wtient's family cannot well be ignored or minimized. 
Such a family history can be obtained in one 
third, at the very least, of the total number of 
cases, and probably might be obtained in a still 
larger proportion. The family transmission of the 
disease is most oft«n direct, that is to say from 
fathers to sons and from motbers to daughters, or it 
maybecroMed.tbat is tosayfrom fathers lo daughters 
or from motbers to sons. It may also be indirect, 
from uncles or aunts to nephews or niei es. Some- 
times the hereditary taint appears to misi an entire 
generation and ia received from a grandfather or 
granilmother. In some cases whole families are 
carried off by this disease, or the sons or daughters, 
one after another, on reaching a certain age, develc^ 
' ' I symptoms, and in each of them. \t tos.'^ cil^eo.'' 
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through much the sarnie course and terminate &fterv 
much the same time. If both parents are phthis; 
the heredittiry tendency naturally is much increa 
Oae meets with singular instances of phthisis can74 
ing off [ill the members of a lai^e family, except on 
or perhaps two individuals, who may seem to 1 
particularly strong and healthy. 

Such in brief are the facts with respect to heredt 
tary transmission of the disease. The explanation d 
the working of this cauae in producing the disease ilB 
even now only partially understood. There are Heveri 
theories upon the subject. (1) That the germ of tl 
disease itself is handed from father to son or fro 
mother to daughter seems to be very unlikely, buL 
this idea was formerly held. (2) The most wideln 
accepted view of the matter appears to be thi^ 
that phthisical, patients may beget strumous chilj 
dren. Struma is a condition in which there is a tea- 
deney to low forms of inflammation. When strumoni 
inflammation attacks internal parts it is characterised 
by a tendency to produce exudations difficult of ab- 
sorption, and which are consequently prone to undergo 
fatty degeneration or caseation. So & pneumonia 
Attacking the apex of the lung of a strumous person 
may lead on to phthisis, by producing caseous con- 
solidation of the tissue, or when attacking a lymphatic 
gland may result in a chronic enlargement from casea- 
tion of the exudation which has taken place therein. 
But even this explanation can scarcely be called satis- 
factory. It only shows how an inherited delicacy of 
L constitution acts; it does not suggest in what it miUj - 
cousista, (3) Some physicians consider that the he» 
ditary taint is simply a weakness of constitutioi 
whereby the individual becomes ill from slight canse^^ 
and in whom one or other part of the body again and 
again is subject to attacks of disease. If the part 
repeatedly attacked be the air passages, as by catarrh, 
pbtliisis may follow in due course. (4) Even thow 
whohold that all phthisiB iadue tot\iftUv\iftift\a\» '" ~ 
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are unable to ignore the part played tj hereditary 
tendency in the prediBposition to the disease. Green, 
for esample, says thiit speaking generally it ia simply 
a. tendency to disease which may be said to consist 
in Bome feeblenesa of the constitutioa in general, 
and often of the lungs and otber organs in particular. 

Supposing then an inherited tendency to disease 
of the lungs, with or without tbe additional tendency 
to inflammation of a low type which ia so strongly 
insisted upon by Niemeyer and others of his school, 
the question naturally follows, why are ike apices 
attacked more frequently than other partt of ihelunge? 
Inherited wetness of constitution no doubt has some 
part in produciog this special Tulnerability of the 
apices to the disease, but the immediate cause of 
the phthisical lesion in the apex appears to be a 
local one. The respiratory actiyity of the lung is 
less in the apex than elsewhere even in health, but 
in certain conditions of the chest the deficiency 
becomes very marked. 

These conditions are either congenital or acquired. 
They are (1) contraction of the upper part of the 
chest wall, either from early ossification of the 
cartilage of the first rib, and subsequent imperfect 
development of the expansion of the chest, as was 
long ago suggested by Freund, or from occupation, 
habits of stooping or what not ; and (2) imperfect 
development of the inspiratory muscles or loss of 
muscular power from any cause producing the 
alar or pbthinoid, and fiat chests (p. 84). Thus 
imperfect erpansion, from the shape of tbe chest, and 
from want of muscular power (both of wbich defects 
may be congenital), diminisbes the inspiratory ex- 
pansion of the apices of the lungs. To this must be 
added firstly that they are more subject to atmo- 
spheric pressure than other parts, since they project 
out of the thoracic cavity above the clavicles, and 
secondly that they are subject to ex\i\TaJ.(yfj Ys^.'ss^t*;. 
during forced expiration. All ol ttiewa u.tta.'wstti';^ 
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points — and there are others which might be men 
tioDed, mark out the apicea from other parte of th 
liiugB — in phthinoid chests. What are the effects t 
their diTmniBlied inspiratory movement upon the apieet 

1. The secretions of the parts, or foreign mattei 
taken in by inspiration, e g. dust and micro-or^an 
isms, are not so easily got rid of, and are therrfor 
more prone there than elsewhere to set up iiritatio 
and inflammation. Similar substances expelled froi 
the lower parts of the luogs may be by forcible cxpin 
tion driven upwards into the apices. 

2. The circulation through the part may ' 
diminished and sluggish, and congestion, stasia, i 
possibly h»morrhage may result. 

We may now sum up the matter thus : 
Inherited tendency appears to act not only by 
producing a delicacy or weakness of constitutioii, 
whereby the individual is unable to resist eyei 
slight attacks of illness, but aiso by producing i 
tendency to inflammation of the skin, mucous mem 
brane, and lymphatic tiseuee of a low type, result- 
ing in caseous consolidations in various tissue^ 
especially in the lungs and bronchial glands. In 
addition to this, by interfering with the due de»* 
lopmeut of the chest and its muscles, it specialt 
leaves the apices of the lungs liable to be attacko 
by such chronic iuflammatiODS. 

Although the family predisposition to consumptioi 
is great, there is no doubt, on the one hand, that thfl 
disease may arise in those who have no family pre- 
disposition, whilst, on the other hand, it is obTionl 
that some with amarked inheri ted tendency escape th) 
affection. Id tbe former case it would seem that ■ 
delicacy of constitution has been acquired or that thv 
chest has been in some way or other so altered locally 
as to be liable to the attaick of phthisis, and in tbe 
other one would expect that some exceptionally fiiTOr* 
able conditions have been BuKclent to (%\vat«ibai&na9 
or to keep iatent the inherited tendencj. M 
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Before considering the question of acquired delicacy 
at uonstitution, its varieties and causes, it will be as 
well to mention several points with regard to the 
distribution of pbtbisis. 

Ate and Sei.— Women affected with coneump- 
tion are more likely to be able to give some family 
hiatory of the Bame complaint than men. In other 
Vords, phthisis is more tileely, as the numbers affected 
ofeachsei are about equal, to be acquired inmmit'ha.n 
in women, without hereditary predis position. Ac- 
cording to Dr Eegiuald Thompson the sexual dis- 
tiuctioDS of acquired phthisis may be deduced from 
statistics to be the following : 



SubMDte. Acute io naarlj one half ot 

the cases. 
FaUl casM. 

'fever bUl caiea witliiii More futiil coacs within eigh- 
eighteen monlha. teen moDtba. 

Copiong hiemoptfsia. 
Frequent. Lets frequent. 

The male hereditary catet closely follow the char- 
acters ot the female acquired cases, that is to aaj, the 
■iisceptibility is especially marked between the ages 
of fifteen and twenty-five, and the acute cases as well 
' fatal cases are more numerous. The tendency 
to copious htemoptysis is not, however, inc 
as regards the female hereditary cases the susceptibility 
ot the early period of life is increased between ten ea 
twenty-five. The fatal cases, the acute eases, a: 
Cttses of haemoptysis are all increased as coi 
id with acquired cases ; the acute caaaa " 
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Baoe. — Certain nu;es of mankind are undonbtedly 
more liable to phthisis than others. Xo yery definite 
information has yet been formulated npon tbe sub* 
ject, but, at any rate, the coloured races appear to bo 
j&ora prone to the disease than white men. Contact 
with civilization almost invariably iucreaaea tha 
tendency to consumption among savage or aemi^ 
savage peoplea. 

For example, the Indian settlers in the neighbour- 
hood of the various trading stations of the Hudsou'i. 
Bay Company are simply decimated by the disease, 
whereas the whites are little if at all affected. Of 
course there are many possible explanationa of tbeaM 
facts. This special proneness may possibly be due 
to evil habits acquired from their neighboura, ta 
alteration of the customs and the substitution of & 
less free life for one jM*sed entirely in the open a 
But even after all these elements of causation have 
received due consideration the remarkable fact jt/b 
remain a. 

Climate and locality. — Phthisis may and doofl 
exist everywhere in the world, but it is certain that 
in some climates cases are more frequent than is 
others. In high altitudes phthisis is remarkab^^ 
uncommon, the number of cases diminishing as tm 
height above the sea level is increased. To qnoW 
Dr Andrew,* we may say that "(he influence o£ 
climate, whatever it may be, so far as it depend* 
upon latitude, is slight and constantly modified OS 
overridden by other more potent conditions. Further,, 
it is probable that phthisis is relatively as well a 
absolutely more common in the tropics than in tbi 
extreme north, but this cannot be looked upon U 
having been yet certainly established." 

As regards locality, by the researches of Bncbaokl 

in 1866 — 1867, certain very distinct relations t 

demonstrated between the prevalence of phthisiB il 

tbe counties of Surrey, Kent, and Sussex, and tb 

• 'Lamleian LetluteB,' ISSi. 
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Dondition of the soil may be thus aiuMtuariBed. 
(Ehait there is lege phthisis among those living oa 
pervious soils than among those lining on impervious ; 
less among those liviug on high-lying pervious 
floils than low-lying pervious soils ; less amoug those 
Jiving on sloping impervious soils than among 

Sopulations living on flat impervious soils. That 
raining the soil considerably reduces the phthisis 
mortaUty. Theconclusion arrived at by Dr Buchanan, 
wbich may now be affirmed generally, and not only 
of the particular districts first reported upon, is, 
that watnesB of soil is a cause of phthisis to the popu- 
lation living mthin its infl.uence. This conclusion is 
all the more jilausible from the previous researches 
of Dr Bowditeh in America ou the same subject, 
iiace his deductions were similar. 

As regards age, sex, race, climate, locality, and the 
like, it ia difficult to determine the exact manner of 
their action in predisposing to the disease. There 
are certain circumstances, however, which appear to 
act either in producing a delicacy of constitution, 
•Oct as we have already spokeo about, or which 
act locally in diminishing the proper respiratory 
movements, especially of the upper part of the 
lungs. Many of them act in both of these ways. 
Some of these predisposing causes may now be 
mentioned. 

Bad hygienic conditions. —These may be thus 
immarisud : want of fresh air, want of healthy 
exercise, want of cleanliness, ami want of proper food, i 
They may act together or separately, but are generally] 
conjoined. On the other hand, even when they a 
all present they may not produce phthisis. 

Occnpation. — There are certain occupaticH 
strongly predisposing to phthisis, iu some of whicH 
a considerable number of accompanying unfavon 
able conditions, both general and local, are preseoQ^ 
Thus (a) working indoors in a CD'Q&.'Qeis^?*a,*sv^ 
breatJuag impure air, is \ike\3 \,o \ie \bwc!q. ^ " 
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liealtLy than an active life in the open air. (6) Any 
occupation involving working in a. cramped position,. 
Btoopiug, pressing against the chest, as in the caa* 
of compositors, cobblers, and the like, which locallj 
interferes with natural and healthy respiration, (c^ 
Any occupation which involves sudden alteraatioiit 
of temperature from heat to cold, or the reverse, u 
a]jt to engender catarrhs of the resfiiratory mucov 
membrane, and so indirectly to produce phthisi 
(d) Any occupation which involves breathing a. dntt 
or otherwise irritating atmosphere, e. g. knife- an 
stisaor-grinders, flax-dressers, stouemasons, coa 
miners, polishers, grocers and the like, not only pre- 
di^poBea to, but probably also excites phthisis. 

Other diseases. —Many cases of acquired phthisi 
appear to date their commencement, from an attack 
of fever, such as typhoid, smallpos, measles, or 
scarlet fever, or from syphilis. The former afiFec- 
fiona act by producing a debilitated condition of thtt 
system, the latter generally in the same way, bnl 
sometimes by actually attacking the lung-tissut 
itself. Those who suffer from diabetes melUtus ars 
predisposed to phthisis. 

Over-lactation, rapid child bearing, and ezcei 
mental depression, especially when joined with sny 
other unfavorable ciicumstauces already enumerated, 
e. ij. want of air and food, undoubtedly may have 
their share in producing excessive debility and 
proueness to the disease. 

The whole of those conditions which have now 
been considered probably act chiefly, if not entirely! 
OS predisposing causes only. Those which we shall 
now consider probably act as exciting causes. 

InfeotiOE.— The idea is generally widely held by 
the laity iu many countries that phthisis can M- 
commuuicated by those affected with the disease to 
those who are unaffected, by direct contagion, tltf 
channel of communication being t\\e\<; eiKalatiotui, 
A Bimil&r view is also upbe\4 Xj^ a ■vm^ tfc^^wMM 
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loritj of the medical profeasion. It no longer 
admits of doubt tliat one form of phthisiH, viz. tie 
tubercukr, is capable of being propagated by inocu- 
lation. Tbe reaearcbes of Villemin, Lebert, Simon, 
Surdon Sunderson, and others, have proved beyond 
a poBBibility of error that tubercle can be produced 
in animals by inoculations of phthisical sputum, of 
caseous masses from the lungs, and other phthisical 
material, while the more modern observations of 
Koch, Watson Cheyne, and others, have rendered it 
highly probable that the infective part of the inocu- 
lated material consists of a micro-organism of a special 
nature, now called the bacillus tuberculosis. Thus 
the propagation of one form of phthisis by inocula- 
tion is quite possible, and there is, as far as we see, 
nothing at all unreasonable about tbe idea that 
phthisis may be communicated from the diseased 
to the well, hut we must coufess that at present 
the clinical evidence in its support is unsatis- 
factory aud insufBcient; even if phthisis is ever 
propagated in this way, the cases occur very inflre- 
qaently. 

It is worth while to give the results of the inves- 
tigation upon this point as conducted by the com- 
mittee of the British Medical Association, published 
in 1884. 

The Collective Investigations' Committee reported 

that they had issued the circular containing the 

questions relating to the possible communicabiBty of 

phthisis on two occasions to every member of the 

British Medical Association with the following J 

result, asking for the opinion of each individual 

member as to whether phthisis is conlagioUH, audi 

for evidence based upon his experience for or againtfil 

this view. One thousand and seventy-eight (1078) I 

answers were received. Of this number 673 were'l 

mple negatives, but the remaining answers con--f 

ined observations of some kind ^\ueV ■^feta ^Xaa^ 

folhwa : 



Ued.- 
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Class 1. Affirmatire observers, 261. Class 2. 
Doubtful obserrers, 39. Class 3. N^ative obserrei^, 
105. Total 405. 

Of tlioae 261 who answered in tbe affirmative the 
history of the cases they described showed 153 
instances of apparent infection between hu^Hmd wad 
iirife ;* 81 between meuiberg of ike same family, i. e. 
between parents and children, brothers and sist«r«, 
Ac., as well aa between husband and wife ; 13 referred 
to cases of supposed contagion between persona un- 
related, ae well ae between members of the eantefamUii ; 
and 8 were cases observed between jier^ons unrelated^ 
only. 

In going over those of the cases- which 
epitomised in the appendix to the report, it must 
confessed that many of them rest upon evidence 
somewhat unsubstantial ; at the same time it must be 
admitted not a few appear to be well supported. It 
is certainly a remarkable fact that so manj as over 
261 medical men in this country believe that thej' 
have seen cases of phthisis conununicated from oi ' ' 
person to another. 

Looking upon the specific bacillus as the excitii 
cause of many cases of phthisis, and remembei ' 
that in tbe close and confined atmosphere of a 
and often small room, a wife may be practically shi 
up with a phthisical husband whose every breath 
tains the specific organisms, one cannot but see that 
we have ready to hand the materials for, and the 
condition likely to produce, a communication of the 
disease from the huabaod to the wife, and in addition 
to this tbe wife is probably pulled down in health, 
by nursing and by her endeavour lo provide food for 
the family, and, it may be, comforts and medical 

In the intereitmg and able report (Mmpiled by Dr Burne^ 
Yeo apOD the result of this inijuiry, it i> pointed oot that famil; 
predispoaition aud coininuDicntion from one to Rnother are Dot 
antagonisLii: if the; appear bagethM u e&nsH, hut mat b« 
related, tbe flrst as prediaptiBJng, ani l\«i\BA.\At »* c-ua'u.bv ^B 
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tendance for hor invalid huaband. On the other 
and, the extreme rarity of the reported cases (and 
iioai: who believe in the communicabilitj of phthisis 
t all events must be anxious to report all the cases 
^ich Huppovt their viewa), as well as the strong 
pinion in the negative by those who have had 
^any years of special hospital experience, of I'hest 
lomplaints, mnst suggest, as before observed, that 
t it ever be a cause of phthisis, eommunieation 
i the disease from one person to another is an 
»tremelj infrequent one. As far as my experience 
oes, of many years' work at a consumption hospital, 
• mtist be said that no si ngte case of undoubted 
ommunieation of phthisis from the sick to the well 
IBB come within my knowledge. 

The bacillus tuberculosis is believed by some to 
W the sole exciting cause of phthisical lesions. 
> Exposure to wet and cold must be mentioned aa 
being in some cases the apparent cause, at any rate, 
rf phthisis. This is reasonable when we consider 
bat such exposure may set up catarrh of the respi- 
atory membranes from which may follow caseous 
nfiltration of the lung-tissue. 

Ooonpations in which dust and other irritating 
Blatters are constantly inhaled, evidently may act 
both as exciting as well as predisposing causes. 

Fneamonia, especiaJly of the chronic catarrhal 
[orm, pleuriBy, bronchitis, and all those affections 
a which caseous material is left behind in the tissues 
lud organs of the body, but especially in the lungs, 
pust be considered as the immediate, cause of the 
inng lesions of phthisis. 

Hmnorrhage into the pulmonary alveoli. — It is 
probable that blood when retained within the pul- 
laonary alveoli is an occasional cause of pulmonary 
Donaumption. It acts as au irritant foreign body, 
ftnd sets up inflammatioQ in its neighbourhood. 
the products of the inflammation and the tataiiie^ 
blood afterwards undergo cbeeaj laUi'ta.'cvtiT^iiSia 

^ ■ 
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soften, break down, and produce loas o£ limg-sub- 

EzcesBive exertions of the body, which prodoe^^ 

cougestion of the hiiigs with increase of cardial 
actioD, are stated by some to excite couBumptioa 
^Niemejer's note on the subject is interesttna 
although it must be confessed that the suggesta 
connection may not be, as he affirmed, in the relatioi 
of cause and effect " I poBsesa among my report 
of cases a number of examples in which excessi* 
dancing or similar exercises were immediately firf 
lowed by the first signs of a. commencing pulmonai 
consumption, without any possibility of cold haviii 
taken place at the same time." He also surest 
that to this cluss belong cases in which pulmonai; 
consumption is said to have been cauRed by drinkinj 
cold water when the body was heated by exercise. 

Korbld Anatomr and Fatholopj. — In 
lung from a case of chronic phthisis various appei 
ancea are presented in different districts of i1 
tissue, which illustrate not only the clinical stage 
of the affection, but also to & considerable exted 
show many of the different lesions of the diseai 
Let us therefore consider in order the y; 
mortem appearances. 

The pleura.— On opening the thorax, the affecto 
lung does not collapse naturally, and is seei 
even from the front to be covered by a veij 
thick pleura (Fig. 42). On endeavouring to remoT 
the thoracic visct'ra the lungs are usually fouoi 
more or less adherent to the chest wall, especially i] 
the neighbourhood of the apices, and it oft« 
happens that the luug-substance is lacerated in th 
process of removah Adhesions to the diaphragifl 
too, are not uncommon. 

Solidifloatioil. — When removed from the tfaork 
the greater pai't of the lung ia found to be more q 
leas solid, except possibly at the extreme base. Ol 
section, the consolidation laBeeii to ottM-' ■ ' ' 
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.rying in size from that of a, mustard Beed to that 
of a hazel nut or walnut, and also varying in colour 
Jrom a white or grej hue to jellowish green ; they 
rarj also in consistency, These patches are irregu- 
lar in shape as well as aize, but niany of them, espe- 
,cially the small ones, are of a more or less rounded 
form ; some appear like small hunches of grapes 
■ff^- ^) attached to small bronchi as their stallis. 
Occasionally whole lobes are found quite solid. 
Jfany of the patches are softened in the centre, and 
some at them appear to consist of thick pus. 

CavitieB.^ — Cavities or vomicte are almost certain 
to be found, especially at the apes and also laterally 
«bout the middle lobe on the right side. The cavi- 
.ties vaty in size from that of a pea to that of an 
rorange. Sometimes the whole of the upper lobe 
,^s occupied by a single lai-ge Tomica, less often 
the whole lung is excavated, leaving Uttle of its 
tissue, but more frequently a series of irregular 
.cavities leading into one another ext«nd from apex 
;ito base. The walls of these cavities are sometimes 
thick and their interior smooth and level, with a dis- 
tinct membrane ; at other times, the walls are imper- 
fect and the interior rugged and rough, presenting a 
worm-eaten apjwarance. Then again the cavities 
may be full of pus, or may contain but little of that 
fluid. The larger ones are nearly certain to commu- 
nicate with a bronchus. 

FibionB growth.— The part of the lung-tissue 

hich is not occupied with, the consolidation is gene- 
rally firmer than natural, and often there are to be 
firm and thick hands of fibrous tissue running 
across the lung structure from one side to the other, 
soraetimes aclii^ as sepia separating the cavitieii 
from other portions. In the cavities themselves ara 
often to he seen bands passing from side to side, 
.end not infrequently mistaken for obliterated bran- 
ches of the pulmonary art«ry, but being \iw».t RjftKn-j 
&broaa bands oalj. 
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Pigment,— An abnormal amount of pigment u • 
not infrequently noticed in the lung-tissue. 

Enlarged bronchial glands. — The bronchial glandi 
are nearly always enlarged, and frequently pig- 
mented. 

Tubercle of pleura. — On the surface of the lungj 
b\it evidently in the pleura, are often seen, minntc 
greyish- white dots, which are found ot 
soopical examination to be grey tubercles. 

Cretaoeous maeses. — Here and there in the luny- 
tissue the knife in cutting grates against some hai 
Bubstancea, and these on examination prove to I 
cretaceous nodules. 

In addition to the morbid appearances in tl 
lungs the heart is usually small and atrophied ; t] 
liver fatty or fibroid, sometimes pigmented; tl 
kidneys are not infrequently fibroid ; the laryni ai 
intestines ulcerated ; the brain antemic, b< 
exhibiting signs of tnbercular meningitis. 

Such then in brief are the post-mortem appeae 
ances to the naked eye of a case of chronic phthisil 
We will nest turn to the— 

KtcroBooplcal examinationof the various lesioni 
The consolidated masses, be they lai^e or small, aF 
made up in one of the following ways : 

i. Catarrhal pneumonic patches. — On section ot i 
patch of catarrhal pneumonia the outer zone is sea ' 
to consist of pulmonary air-sacs filled up with ep 
thelial cells, and exhibiting the usual appearance t 
a lung so affected. At the outer margin of the zoa 
the air-sacs are not so full as elsewhere, and ao tli 
disease passes gradually into the healthy tissue) 
The next more internal zone of a patch also eshilnl 
the same character ot contents, but here the aJr-ceU 
are more distended and the epithelium cells u 
seen to have become more granular, while soma have 
broken down into a granular detritus. More inter- 
nally still these changes in the vesicular content! 
hare become more marked, t\ie e^i.\,'&e\uiX gaAfc^^-rmJ 
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lost theif diHtinetive diaraclers, and the alveolar 
yralla Lnviog paotakfn of ihe same fatty aud granular 
eliange. Tlie centre of tbe nodule ia made up of 
a structurelesB, granular, or caseous inass, in which 
here and there only can any sign of the alveolar 
walls be made out. The chief part of the walls, simi- 
larly degenerated, has become fused with the alveolar 
contents. If the blood-veHsele of a lung affected 
ia the way we have described Lave been iDJected, 
it is found that the central part of these con- 
solidations are free from injection, and that in 
the next zone the vessels are fewer than normally 
they should be, and no longer exhibit the well- 
known and characteristic ap[)earance of pulmonary 
capillaries, but stop short in straight vessels. The 

^ea8eouB material in the centre of the lobule resists 
llie action of dyes — as, indeed, this material always 
does wherever found. It should be uot«d that the 
caseation of the central zone is absent from some of 
I the more recent nodules, which then exhibit the 
phenomena of catarrhal pneumonia, witb an indica- 
tion that part of the epithelial contents of the alveoli 
has commenced to undergo fatty degeneration. 

ii. CroQpons pneumonic consolidation. — In some 

of the consolidated jiaichea the alveolar contents are 

occasionally found to exhibit au appearance which 

approaches that which is usually considered to be 

characteristic of croupous pneumonia ; a considerable 

amount of fibrinous mat«-rial binds them together. 

There is this difference, however, that the fibrin ia in 

less amount than in ordinary croupous pneumonia, 

and ihat the number of epithelial cells and leucocytes 

ia lai^er This form of consolidation is therefore 

called by some by a special name, — caseous pneu- 

^Lmonia, and occupies an intermediate position be- 

^Ktween the catarrhal and croupous forms. Alveoli 

^■affected with true croupous pneumonia are, however, 

^kmnetimes to be met witb. 

^m Contolidaced patches o£ an^ ot \iUei liXio'Jft Vovsa* 

I 11 1 
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may coalesce to form larger patches i 
lobe may be invDlved, and as their degeneratioi 
softening proceed pari yojsii with their increa 
size and number, so vie may find colleclioi 
aoCtened material likepua occupying the u 
Bome masses and entirely replacing others. J 
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I tm. ST. — SegraEnt of n ntUDcleil man n! coTUolidatii 
from a cute of cliranio pneumonic plitbisis. 1, Tl 
■Iveoll contnin few loose epithelial veils; 2, tl 
■Iveoii ore fall of epithelial celll and leiicocytei 
8, Ibe alveoli and conlenti andergoing Bolution i 
eueoui detritui, 

'^hese inlra-alveolar injtamviatory conMltA 
^y far the wo»t common varietiei of jikthisica 
■Attionn of tka lungs. 
'i. Jibrons tU»iw.— Itt «iV vwrt* rf. &| 
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tissue where tlie alveoli are sluffed full of inflam- 
matory di^bris, the o-lveolar walla are almost cer- 
tainly affected, and undergo more or leas inflamma- 
tion, with a, multiplication of the connective-tiaaue 
cella and exudation ot leucocytes. If tbe phthisical 
proceaa be sufficiently chronic this may roault in a 
development of flbroua tissue, but as a rule tbe 
alveolar walla thus inflamed take part io the degene- 




Fi9. SB. — A large mlUarf taberole, formed of tbe 
eoBlntcencG of two or more taliercles, from a case of 
ncate tabercalosiu. The palmonnrj veaeeU are in- 
jected. The nlveoli are uiiafFected. IndicfitionB of 
tbe atmcture of the tnbercle can be seen, but tlie 
power is too low for it to be made ont diatinetlj, 
(Drawn from a photogjHpli.) 

ration ot the alveolar contents. The adventitia 
of the blood-vessels is wore or leas inflamed aud 
thickened. The inter .lobular connective tissue i 
generally increased in amount. 

iv. Bronchial nloeration and peri-bronchitis. — In 
chronic phlhiaie, ulceration to a greater or less extent 
ia found in the bronchi, whereby their mucous surface 
is made uneven and irr^ular, even if it is not entirely 
eroded. The connective tissue around them is also 
I inflamed and in some cases gre&lVy ttiVdkfcn^. '^^ol 
L^ one of the ways hy which tbe Yesioii «^xe»&», ^ 
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the alreoli in the neig^hbourhood of thia peri-bro^ 
cfaitis are often eecoHdarily affected. 

V, True tnberole or grey ^anolatioii. — Tn additioi 
to the coDsoHdatious abuve described, there mav btt| 
found in the lung-tissue minute granular h<>dia 
which are called miliary tubercles. Occasionally b 
the coalescence of several tubercles the granules a 
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Fid. 39. — A imBller tnbercle from the m 
tliD iBBt t1giin> under h liigber power (Zt'i» 
Tbo Eoiiea are very di«tiiicC. a, Cnnn 
b. giant-cells i o, stroma of poripberj' a: 
the ptocesBCB of the giant-cells. 



D, oc. S). 



larger (Pig. 38), but they never approax^h the aiae of 
the intra- alveolar cooaolidations. They are grey in 
colour aod hard. They are found ia the neighbour- 
hood of the uaeeoua masses above described, in the 
tnuvous membrane of the bronchi, and elsewhere, 
but most typically in the pleura or sub-pleural tissue. 
Almost invariably they take tbeir origiu iu the 
a/vpoiir waIl8,oriotheiiiterB\veoWc'ittnwi'\i«fev:\wH»', 
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r in some cases iu that around the blood-vessels. 

t is pOBsible that they are coDoected with the lym- 
bhatic tissue, as tbey appear to follow its distribution 
Kery cloaely. A tubercle then is probably the result 

£ chronic inflammation of the connectiTe tissue, and 

tepeually of the lymphatic tissue. It is essentially 
Keitra-alveolar to begin with, at any rate in the im- 
J.mense majority of cases. The growth, if it begins in 
■the alveolar wall, encroaches ufjon the alveolus, form- 
ring a projection into it covered by the alveolar lining. 

■ From this primary projection others in various direc- 
Itions encroach upon the neiRbViouriag alveoli, and in a 

■ abort time the cells of the tubercle are so blended 
• with the alveolar epithelium as to be indistinguish- 
Pable from it. A tubercle on microscopical examin- 




ation at this staj^e looks like a closely aggregated 
mass of small cells like lymph-corpuscles. 

In these masses may be detected lai^e proto- 
plasmic branching cells with many nuclei, the so- 
li called ^nt-, myeloid-, or mother-ceUt (Fig. 39 and j 
J'ig. 40). These are said to be derived from thei 
Iklveolar cells by the enlargement of one or by tbefl 
Mlescence of several of tbem, but more lik«l.'^ \».IerV 
tiieir origin from the connective-txaavkft liOT^^M.'^ 
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These giant-celU are not peculiar to, altiov^h they art 
very characteristic of, tuhereleg. Tbti processes of the 
giant-cells divide and auastomose, and thus form » 
mealiwork at the peri[)herj of the tubercle, and in the 
reticulum thus formed manv of the nuclei of the prcK 
ceeaea lie. This reticulum la very fine and cloae, and 
forms a kind of sheath for the tubercle. The centre of 
a tuHeicle, when exaniioed at a more advanced atage, 
ia seen to have become granular and caseous, from 
degeneration. Thia change is due to the non-vaaca- 
larity of the growth. Thus from within outwards a 
topical tubercle exhibits three zones, viz, a caseomi 
degenerat«d centre, then a reticulum of small cells 
and giant-cells, and outside all a denaer reticulum. 
full of small eella. 

Softened patches. — There is nothing at all charac- 
teristic iu the compiositioaorstructureof the softened 
masses of caseous material except the presence within 
them of a large number of the micro-organisma 
already mentioned, viz. of the tubercle bacillus vX 
Koch. These bacilli maj be stained by *° 

lucfasine and other aniline dves. They ai 
straight, or curved rods, about a quarter to half tbt 
diameter of the red blood -corpuscle in length, anf^ 
one fifth to one aiith of their length in tUieknesa 
rounded at the ends and beaded, clear spaces alter 
nating with their stained parta. Not motile. Thej 
are often arranged in chains, or collected into groups. 
Their propagation by spores ia doubtful. In tbfr 
tissues they are usually found in the caseous 
mttterial, but have been discovered in the gian' 
cells, amongthe cellular contenta of the alveoli, and 
the newly-formed fibroua tissuea of phthiaical lesioD 
Outaide of the body the bacilli can be grown < 
solidified blood-serum, or in Agar Agar mixture, bo) 
are very slow in growth, even at the most favorsiblA 
temperature (30°— 40° C). The micro- organiatn* 
may be destroyed by a high teTO^i:a.tiKe, ami lij solOi 
iious of carbolic acid and ot peTcXAoTvA* 
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Fio. 41.— Anoduleof EntGTfilvfoIarfi'brODstisgae. The 
SbrouB tiBsue is brokeu down in tLn rentrf. and the 
AibAa ii fall at bacilli ; tlie nexC sUgo would be a. 
sronll cavity. From a piine of tubenulosis Brieiug 
Bt B late Htnge of cbrouic fibroid pbtbifliH. 

Vails of cavities. — Tbe mioroscopica.! examination 
of the walls of mature pulmonary ca.vit.iea showtt 
them to be made up of two layers, — an inner layer, 
which is a more or leas thick or pyogenic lining and 
externally a fibro-vascular coat. The lining can 
scarcely ever be looked upon as a secreting mem- 
brane, as it is rather by ita own destruction from 
the inside that the purulent material has its origin. 
Sometimes, however, it appears to take on the func- 
tion of a true puB-secretiiig membrane. The fibro- 
vaacular layer is very full of blood-veaaela internally, 
but ontside, the fibrous tiasue is more developed. 
As, however, the cavity becomes more and more 
qoicHcent, the fibrous portion increaaes at the eipensa 
of the vascular, and with it the irritability of the , 
cavity and ita secretion diminish. Small quiescent, 
cavities with firm fibrous walls ate ^vx^ litftV'^ te \«( 
listaketi for dilated broncti. 
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In recently formed cavities there is, as a rule, , 
scarcely any attempt at the formation of a. fibroid J 
capsule. The inner surface is coTered by the remaiiu, I 
of the softened caaeoua tissue, so that if a stream of i 
water be directed upon it the irregularities of the | 
erosion are still further brought to the front. But it 1 
must be distinctly remembered that, as in some cases, ] 
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■ Fta, 43.— Section nhoat liilf tlirongh a thickened 
H plBurn, uiid tlie TieighbauriDg alveoli, tu ihow tha 
H encroachment nf the fibroid chuDge on tbe pteara 

■ into the la-g-tiMue. 

H the changes in tbe alveolar vails of the boundary 
I of an affected district go on at the same time m 
the changes in tbe centre of the district, the hdf- 
rounding tissue forma a firm even if not a complato 
fibrous, iuvestmeut of the newly forming cavity. 
It has been pointed out by careful observers, how- 
ever, that often the necrotic change in the affected 
district follows so closely upon the inflammation 
vrhich precedes it as to allow insufficient time for 
til's Sbroaa reaction as it were to seV m, Mvi Sii« 
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result is that no line of demarcation is set ap between 
the diaeiLHcd and healthy tissue and g;reat destruo 
lion ja the result. This rapid destruction oE lung- 
tissue, witli the formatioa of i-agged irregular cavities 
without fibrous capsule, one would esipect to proceed 
from some special obstruction to the blood-TeseeU 
supplying the part. 

VI. As regards the fibroid changes the amount of 
fibroid induratioQ in a uoasoliUated luu^ Tariea 
extremely, sometimes it forms the chief lesion. This 
is the case when the disease is traceable to the con- 
stant inhalation of duat or of irritating particles, and 
constitutes the conditions known as anlhracosis pule 
monum and tiderotis puhnonum, which are produced 
by the inhalation of coal and iron dust. As the 
result of this the appearances of the lung post mor- 
tem are such as have been described under the head 
of interstitial pneumonia or fibroid induration ; with 
it the formation of bronchiectases is closely asso- 
ciated. From this condition to that of cases of acute 
miliary tuberculosis, in which there is hardly any 
fibroid change, there are griidatioiis in which the 
fibroid material appears in diminishing amount. 
Healing and partial obliteration of cavities, demar- 
catioDH of diseased from healtby tissue, when they 
occur, or encapsulation of calcareous masses, take 
place by means of this tissue. It arises in the 
alveolar wall and in the interalveolar and inter- 
lobular tissue, or in the peri-bronchial and peri- 
arterial tissue. It is as a rule well supplied with 
blood-vessels. Sometimes, however, it appears that 
the peri-arterial tissue goes on to more or less com- 
plete obliteration of a vessel supplying atract of the 
newly formed fibroid tiaauo, which therefore under- 
goes caseation. The tract is usually round or sinuous. 
The centre may soften and a cavity with ragged 
edges which tends to increase in size is the result 

^B Thaa it seems that cavities may a,^\.ea.T \)i!i\nvi's4- 
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by fibrona tissue may arise not only from the growlb 
of that material in the neighbourhood of inteix 
alveolar con aolidal ions but also from their formatioit 
in the midst of fibroid tissue of recent and 
matory oiigin. 

The relation in amount between the various factoiy 
which together make up the post-mortem appear* 
auces in a cLroaicalLy diseased luug must, of course* 
vary very much. No doubt these variations are tl " 
true cause of the immense variation in the symptoQ 
and course of phtbisis in different individuals. 

The post-mortem appearances in a case of what 
usually called acute miliary tuberculosis of the lun 
must now be mentioned. In this affection the lun| 
are almost uniformly studded from apex to base wil 
miliary tubercles, which are rounded, grey, an 
translucent, and the pleura is also granulate 
with similar miuute growths, which are found eta 
where ia the serous and mucous membranes. Th6 
pulmonary tissue is injected and often more or less 
infiltrated with blood. There is besides considerable 
hypostatic congestion of the bases of tbe lungs. 
Tubercles are usually found in the larynx, arach- 
noid membrane, and elsewhere. 

The tubercles in this form of the disease, present 
iu a more or less typical way the minute structure 
of a miliary tubercle which has been described above. 
If tLe affection, however, has been very acute, the 
alveoli in the neighbourhood of the tubercle may 
exhibit signs either of (a) croupous, (b) catarrhal. 
or (c) inaterstitial pneumonia, or of all three. 

Fatbologrj'. — Tbe pathology of phtbisis, upon 
which so much depends, is very complicated, and is 
still in coHsiderable confusion. Up to a few years 
ago there were three chief views upon the sub- 
ject, the first, which was taught in great part by 
Laennec. was that tubercle is a neoplasm or non- 
inflammatory new Birowth, one ot the chatauteristica 
of which is a pronenesa to \mAeT%i> e*»ea,'OvOTi, Vk 
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degeneration which does not attack other new 
growths; that in phthisis Ihe leaiong atl exhibit a 
proneness to undergo eaaeation, and that therefore 
all phthisis is tubercnlar. In short, L.-iennec con- 
sidered phthisis to be a constitutional disease mani- 
fested by the evolution of pulmonary tuberclea. 
Now, although this was Laennec's docCriue, it is 
only fair to remember that he recognised the naked- 
eye or main divisiou of tuberclea into the minute or 
isolated and the infiltrated. His views as to the 
nature of phthisis were supported by clinical as well 
as pathological observers, and were the received 
opinion upou the subject for many years. Two 
foruis were recognised, but were considered to he 
essentially similar in origin, differing only in amount. 
After about twenty years, however, it was shown, 
firstly, that other masses besides tubercle tend to 
caseate, secondly, that many of the supposed tuber- 
cles of the lungs were the collected products of in- 
flammation and were not tubercle, and that, thirdly, 
giant-cells, which had been considered to be charac- 
teristic of tubercle, were found in many other places 
besides, These researches paved the way tor the 
second view of phthisis, which was most ably advo- 
cated by Niemeyer and is generally associated with 
his name. According to ibis, phthisis is seldom 
tubercular, if the term tubercle be restricted to the 
isolated or miliary tubercle, as Virchow had sug- 
gested. The results of microscopical examination 
had demonstrated that the miliary tubercle diflered 
from the so-called infiltrated tubercle in structure, 
and that the latter, too, did not manifest always the 
same histological appearance. Niemeyer stated that 
the most common lesion of phthisis discovered post- 
mortem is inflammatory eODSolidatiou of the tissue 
of the lungs in smaller or larger patches, i, e. caseous 
pneumonia, and that the most common cause of the ' 
consolidation is chronic catarrYniLV ot \)t«w^'a- 
jineamoam of the apex of the Uxng. "Sei^-^-ti.v^^"^ 
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of frequency, as a cause of cnnBolidation, he cour 
ucute catarrhal piieuHioi]ia,aiid finally lie L'onsidi 
that occasionally the lesion might be of tbe crouj 
form He also separated into a distinct form, in 
Btitial pneumonia or fibroid phthisis, as it is ofb 
caUed. The way iu which these lesions arose, a 
in which they produced phthisis, whs, according 
his theory, as follows : — A atruraous person 
attacked with branchial catarrh, which extends ii 
the pulmonary alveoli. The products of the alreol 
inflammation, both epithelial and fibrinous, inato 
of beiug got rid of in due course bj expectoratiQ 
remain behind and undergo caseation, produeq 
thereby the pulinouarj consolidation. This co 
solidatioQ may undergo any of tbe foUowit 
changes: (a) The caseous material may, after 
longer or shorter time, under favorable conditio! 
be got rid of by abtorplion or esireclaration, liqueGi 
tiou having previously taken place. If this occa 
speedily the lung-tisiiue is little daina.ged ; (b) 
may undergo caleificatioa, doing little permane 
injury; (c) It xnaj sojien and breaA doti/H, iavolvij 
the luDg-tissue in its destruction. A cavity in tl 
lung-tissue might thus result. This method a 
cavity -formation Nie merer looked upon aa U 
usual one; (i) A secondary and most; disautrofl 
effect of this liquefaction may be the inoculation of i" 
neighbouring lymfihalic or blood-vessfiU with some 
the softened debris, whereby the minute vessels 
the neighbourhood or throughout the syatem gei 
rally become blocked by minute emboli. 

These emboli serve as minute foci of inflammatt 
action, with the result of producini; true miliary tab 
elea. If the vessels are only locally affected, then I 
tubercles are only local, causing a local tubercnlot 
confined to one lung or parts of it, but if tbe veui 
are involved generally tbe affection is general, andi 
acute genera,} tuliercaloaieis thu reault. Hiemeja 
dictum which described V.\i^b \a*t i\aaa\.tv)\ia m 
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was tliat Ihe greatest danger to most phthitical patients 
is the develoiimenl of tubercle. According to this 
theory tulienile is always aecondnry to a softened 
cjieeouB ms^B, and if such a caseous mass be not 
found in the lung it must be looked for elsewhere. 
Thus it may be found in the iutestine, in cases of 
scrofulous ulceration of the intestine, in the pleura, 
in the pericardium, or in a strumous knee-joint, as 
the I'esnlt of preceding inflammation. 

The third theory as to the pathology of phthisis 
enimeiated by Bindfleisch before the discovery of the 
8|>ecific micro- oi^n ism was to this effect : That when 
strumous people become affected with catarrh of the 
apices or other parts of the lungs, in the catarrhal 
seuietion is contained the tu1>ercular poison, which 
may inoculate the edges and corners of the narrowest 
portions of the bronchi, and that as a result of this 
a tuberculous infiltration arises of all the angles and 
projections situated at the points where the smallest 




Fia. 43.— DiH.j;r«iii of primarj tuVrcle grBUulum of 
e lun^^e. Infiltration of all tlie conoectivo ed^ea 
at the point nt Gntrance of a, \ironcliiule. a. An 
enlarged bronchiole. (Rindfleiacli.) 

rltronchioles become continuous with the alveoli of 

|the lung (Fig. 43.) That in this way circumscribed 

'Jiite nodules are formed, coirea^^xftixuf, x» 'i^t^'ft 
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isolated tubercles or tuberule granules of Laeuneiv 
in other words a cellular infiltration of the pQlmoDaEf 
connective tissue occurs composed of small bloodleM 
nodules incapable of suppuration, resorption, or 0Tg«- 
nisation, but only of degeneration. Thut Inter on ia 
tbe afl'uction, the mucous membrane of the snuB 
bronchi beeoines ulcerated, and thut the tuberculv 
growth in consequence arises in tbe walls of I 
ulcers, and then infects the lymphatics in the pen- 
bronchial connective tissue. These lesions, tubercolw 
bronchitis and peri-bronchitis, gradually i 
That secondary to this, the alveoli of tbe lungs I: 
come the subject of caseous pneumonia, which co 
siderably enlarges the diseased area, joining togetha 
into compact masses smaller areas of tubercnlac 
inflammation. 

Tbe discovery of the tubercle bactllns i 
lesions of every rect^nised variety of phthis 
led to an alteration in the views as to the pathologj 
of the disease. Inoculations of pure cultivations o 
the bacillus have been shown to set up genera 
tuberculosis in certain animals. These eiperimentl 
have proved the specific origin of miliary tubers 
culosis, which had been strongly suspected for 
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Fio 44.. — Tubercle liai^illi in the «pnlnm, 

many years. Many pathologists go a step fartbt 
They consider that it has also been proved that a 
tbe lesions of phthisis are due to the bacillus, U 
that the varieties in tte leswna itiv^Q.4. xi'^ti.'a 
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amount of the ap«?cifie organisiiia introduced, and the 
intensity of the inflammation aet up bv them. Thus 
if the irritation be great, alveolar inflammation, 
chiefly consolidation in larger or smaller patuhes, 
results i if it be inconsiderable the inflammation is 
for a long time confined to small areas, and par- 
ticularly to the alveolar ■walls, the extra-aWeolar 
tissue, or the connective tissue elsewhere. Further, 
that miliary tubercles proper may or may not arise 
under such circumstances. These views are very 
possibly correct. Our own impression, however, 
upon the subject is that isolated miliary tubercles 
must always be considered to be secondary, and that 
they are due to the local infection of the lymphatic 
or blood-veaaels by the tubercle bacillus, just in the 
same way as general miliary tuberculosis is produced 
by the general infection of the lymphatic or blood- 
vessels by the same means. 

It is not by any means clear that the alveolar 
inflammations are always set up by the bacillus, 
although this is possible. If they are so induced, 
the lesions are primary and are to be distinguished 
from miliary tubercle. It is, however, quite possible 
that the initial inflammatory lesion is non-speeijic. 
Thus, suppose a case of catarrhal pneumonia to arise 
in a strumous person, that the inflammatory products 
within the alveoli undergo caseation, and that the 
bacillus is introduced into the caseous mass thus 
produced, the following results may be expected: 
(1) that the softened material may be expectorated, 
and by means of fibroid tissue which has been deve- 
loped in the neighbourhood of the mass, the lung 
substance may he able to resist the further action of 
the bacillus ; (2) that by the irritation of their pre- 

ksence the micro-organisms may cause the inflaiuma- 
lion to spread into neighbouring alveoli, with the 
Croduction of further caseouH material into which 
Biey further extend their opeTatioii-, ^^'Otwh ^wss 
Uie brv^ng-down caseous masa as a. iocaa ^ 
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spread into tbe neigbbuuriag l^mphartica &iid pro- 
duce tubercles, which may degenerate and blend with 
the primary lesioa and eo increase its size; or (4) that 
they may infect the lymphatic or blood-veaBeU gene- 
rally, and so produce general tuberculosis. 

This view of the operation of the specific virni 
would agree with Niemeyer's theoiy, and would not 
be inconsistt^nt with the difference in the leaiuna of 
the diuesae as exiimiiied under the microscipe- 

It will also explain the cases of pbthieis which nav 
occur (as is generally admitted) as sequelsn of croup- 
ous pneumonia or calarrhal pneumonia, which cannot 
have arisen in,the first case from the preseuce of the 
tubercle bacillus. 

The fact that the majority of those who breathe 
the air, which has been proved to be very full of the 
bacilli, in chest hospitals, eiicape the disease, has been 
explained by the suggestion that the bacillus cannot 
enter, or if it enter, that it cannot live unless a pre- 
disposition to the disease exist. A more likelv expli 
nation appears to be that the bacilli do enter 
lungs of all who breathe an atmosphere contamint 
with them. They, however, grow slowly and reqi 
a specific kind of nourishment. The latter they 
unable to obtain in a healthy lung, but that in iv lui 
with patches of cnseous pneumouia in it, what thi 
require exists, and if introduced into a caaeous 
or into unhealthy alveoli, unless they are apt 
got rid of, they may multiply and produce the eff» 
before described. 

STmptoiiiB and Course. — The onset of pbthii 
is as a rule insidious. A patient may gradually Iom 
health without showing any symptoms of a cheat 
complaint, until for some reason he consults a medical 
man, who discovers on examination of the cheat the 
evidence of distinct consolidation at the apei. In 
another case attention may be attracted to a patient'i 
condition first of all by an attack of blood- spitting or 
i/sojDe febrile symptom. liia.tV\Tica.ae%'3T&^\OT<d 
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wbicli ought to give warning of the disease, such as 
cough or sligiit expectoriition, are oTerloolced because 
the general henlth ia apparently unaffected, till 
patient is at last warned of theseriousneaB of his com- 
plaint by increasing wealineas and loss of flesh, and 
possibly by sleep -sweats. Again, phthisis may develop 
in a patient aabject for years to winter cough, and 
he ia warned of his new danger when the cough and 
dyspucea do not abate in the Bumiiier as usual. 
A considerable number of consumptives date the 
commencement of their illness from " breaking a 
blood-vessel," others from a severe cold caught iu a 
fog, a snowstorm or the like, upon a* definite day. 
The symptoma as well as the course of the disease 
very much depend upon the presence or absence of 
romplications either in the Inryux, intestines, or 
else wli ere. 

Considering the immense variety in the lesions of 
phthisis, the different circumstances under which it 
occurs, its long duration in many cases, and the many 
compheations to which it may give rise, it is eitremely 
difficult to arrange the symptoms of the disease in 
anything like order. The diagnosis of consumption 
in the Inng indeed depends to a cocisiderable extent 
upon the physical examination of the chest, and sym- 
ptoms are chiefly valuable in amajority of cases when 
considered in conjunction with physical signs. We 
will, however, consider some of the chief or most 
common of them in order. 

Cough. — Coi^h is almost an invariable symptom 

I of consumption. It is usually one of the first 
symptoms, if not the very first. It varies in 
amount, from the merest " hack " to a constant 
wearying trouble, sometimes worse in the moru- 
ing or at night, and increased on exerlion. It 
may be for some time a winter cough, being 
absent in the summer, and, indeed, the presence 
of a cough unabated all the year tbtow^, v* i 
justly ctiasidered by the VaW'^ \.q \iii a. %e,\\««4 
^ 
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matter. It does not [ippear to change so mncb 
with change in the weather as bronchitic and 
other simply catarrhal coughs. It may, however, 
be a, slight cough, which suarcely does more than 
annoy, but continues for a very long time. T" 
huve known patients in an early stage of ci 
sumption say that they have had the cough I 
four, five, or sis years, but have never troublfil 
about it. It is seldom paroxysmal. 

Spitting. — At first there may be only a. little glai: 
catarrhal mucus. As the afEection advance 
the sputum, however, beeoniea more profuse anff 
mu CO' purulent. la later stages it ie purulent, 
thick, nummular and greenish, airless, although 
coated as it were by mucus containing its charac- 
teristic air-bubbles, sinking io water, but kept 
near the surface by the adhering mucus. The 
appearances of the sputum are not characteristic 
to the nalied eye. If caseous masses or minuto 
pieces o£ lung-tissue or elastic fibres be madi 
out under the microscope, some destructiid 
disease of the lung may be diagnosed, and if 
a fair quantity of tubercle bacilli be discovere 
on several separate examinations ia the sputuj 
by means of appropriate st-aining (p. 58j, 
sumption of some kind is to be inferred. 
n on -discovery, however, we do not believe ( 
indicate its absence, for two reasons, firstly^ 
because there are non-bacillary stages c 
disease, and secondly, because the ba^-illi man 
not have been detected. Not everyone can 
stain tubercle bacilli, and even the most skilfij 
do not always succeed. 

BhortnesB of breath. — This symptom, which i 

not be very marked at first, gradually increases. 
It means, of course, that the respirations are 
more rapid, whereas their depth is tliminished. 
This passes in the later sta^e to very cOQside-^ 
rable dyspncea, so tUat fliii B\\^\i'sft^ b 
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I ia attended with an ertraordinary rapidity of 
■ breathing. ThedyBpiiceaia^jartljdue todiminu- 
B tiou of the breatbing aiirface in tlie luugs, 

partly to pain, and partly to fever. 
Hectic fever, — The fever may be very slight at 
drat, but very early it is found that the evening 
temperature in one or two degrees higher than 
., natural, even if the day temperature is only 
juet above normal. In some cases more than 
others the temperature is raised so as to be 
I a marked feature. In the paeumonic form this 
.is particularly the caae. In acute phthisis we 
have known it to vary coQstantly from 101° F. 
ito 104° P. With this raised temperature the 
patients suffer from nigM sweats and sleep 
.■weatE of the most exhausting nature, some- 
timea confined to one part of the body or to the 
extremitiea, sometimes general. The sweating 
must be considered a distinct act of secretion 
by the sweat-glands, and not as merely due to 
the dilatation of the cutaneous veesela. It is 
■ supposed to arise from tbe increasing venosity 
of the blood duriiig sleep a-timulating the sweat- 
icentre or centres. The patients wake up in a 
moat profuse sweat, the amount of which is 
< Buffieient to saturate their bedclothes. Ema- 
' eiatioiL is som<^imes exceedingly rapid ; the mus- 
cles waste and are exceedingly irritable, so that 
tvhen slightly stimulated by a gentle tap with 
the finger contract and flicker for some time 
(myoidema); the subcutaneous fat is rapidly 
.ftbaorbed, leaving all the bones marked out. 
'This is particularly noticed in the face, the nose 
lis tbin and prominent, the eyes suukeii, the 
I jaws aharji.and the tem[)Oral fossa hollowed out. 
ifrhe hair becomes thin, the gums spongy and 
I red, the appetite capricious, mth more or leaa 
digestive troubles ; the fingeia aift cXvjiftXie^ 
One ot the features ot iVe iwaaae "■«. '^'* 
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extraovdinary liopefiilneBS of the patients, and 
their belief iu their ultimate recovery, even al- 
though to the bystander it la evident that death 
ciinnot be long delayed. 

HeemoptysiE. — The reiatioDahip lietween btemo- 
ptysia and phthiaia ia not simple. In no less 
than two thirds or even three fourths of th» 
cases hasmoptyaia occurs at some period 
another. Many consumptives say that their 
illness began by their "bursting a blood* 
vessel." It is often a sympboni of the advanced 
disease, and not infrequently is absent until 
quite late in the affection. At other times i 
oecure off and on during ita whole course, an(. 
often it is the firat symptom, and poasiblv tha 
cause of phthisis, as has been already piointed 
out. The quantity of the blood also varies very 
much, from mere streaks to a gush, which may bo 
fatal. It ia as often moderate as profuse. Thfl 
blood is either pure and very fluid, or it may l« 
mixed with phlegm or food if vomiting occurs. 
siraaltaneonsly. When much mited with phlegia 
the pneumonic form of phthisis is to be ex- 
pected. The bfeinorrhage may be a mere 
capillary ooaing, but it may also arise from 
bursting of a minute aneurysm of a. Bmal] 
branch of the pulmonarv artery. 

Pain in the ohest and shoniderg. — Pain in the chest 
is seldom absent throughont the whole course 
of the phthisis. Nothing is more common than 
for phthisical patients to complain again and 
again of some thoracic pain as the disease ad- 
vances. The pain is pleuritic, in the great 
majority of cases, and indicates that the lesion 
has extended to the alveoli. It occurs more often 
in the pneumonic than in the pure tubercular 
form of phthisis. 

Other symptoms: 
SoBTseueBS of voice or a^^wiat, ■«\iiOa \» b\\n«t 
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due to tubercular ulceration or to clironic catarrh 
of the laryns. There seems to be considerable 
evidence in favour of the belief that tubercles 
may and often do occur in tlie larynx before 
they are developed in the lung. 

SiarriUBa. — Tbe diarrhrea due to tubercular ulcer- 
ation of the intestine is generally a late sym- 
ptom, and is comparatively a rare one. 

AlDnminaria. — Albuminuria is cerbiioly not com- 
mon in any form of phthisis, but tbe kidneys, 
ureters and bladder nja.y often iie affected by 
tubercular disease, and the first by interstitial 
nepbritis. 

(Edema of the feet and legs occurs chiefly in the 
advanced disease from pulmonary obstruction. 
Occasioually there is thrombosis of some vein 
whi<-h causes a local cedema. 

Tiltula in ano is not an unfrcquent complication. 
It a]>peurs, according to our experience, nLOst 

Cerebral Bymptomg may occur when the tubercu- 
losis has become general from tubercular menin- 
gitis. Tubercles may sometimes be detected 
in the choroid under such circumstances, or optic 
neuritis, 

Pliystoal Sigma: 

Vary accorJiugtolhe slagesof the affection, which 
ixxe re<.-ognised, vh. -. i. Consolidation, ii. Breaking 
down. ili. XoRi of substance or cavity. 

Inspection. — ^The phthisical predisposition is often 

I exhibited. The patient presents one of the 
TariouB types of the so-called strumous babit. 
Bones are slender; skin thin ; cheeks red; scle- 
rotics bluLsb; subcutaneous connective tissue 
contains little fat ; muscles are ill developed ; 
neck ia long ; intercostal spaces are broad ; the 
sternum is at an acute angle with tbe ribs ; the i' 
entire chest ia flatt«r.naTto'weT,BiWi\'3a^'e^ ^io■^i.■Q. ' 
ia health. iScapulse etaiiA OMl^ke-fl'veL'gi.- \Tv'i^'* 
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chest there is more or less fattening in Tanool 
situations, especially in tha supra- 
clayicular regions, according to the position an^ 
eilent of the disease, but it is seldom met witi 
until the third stage. Impaired movement i_ 
noticed in all stages. The heart's apex- beat maVj 
be diffused and displaced. 
Palpation. ^The Tocal fremitus is increased OTelf 

the HfEected portions of the lungs in all stages.! 
Peronasion. — Dulness over the consolidated " 
breaking-down paxt«. There is usually duln 
over a cavity unless it be deep and covered t_ 
healthy lung, when the percussion is unaffected] 
when the cavity is very large, there is hyper- 
resonance. A cracked-pot sound may be detected 
in percussing over a cavity if superficial and 
communicating witb a broochus; or there may 
be amphoric resonance. 
Anscnltatioii. — Feeble inspiration above or below 
one clavicle is one of the earliest signs of thi? 
affection, and this is soon accompanied by harsh 
or jerky and prolonged espiration. Crepitations 
may also be present very early with more or less 
sibilua and rhoncbus. Later on bronchial 
breathing and bronchophony with, or followed 
in the next stage by, suhcrepitaut r&les. When 
a cavity is established there are gui^lin^ rales, 
cavernous or amphoric breathing. Metallic 
tinkling over a lai^ empty cavity, with smooth. 
regular, and firm walla. 
Varieties and oonrse. — Even those who aclaiow. 
ledge but one kind of phthisis, viz. the tubercular. 
will admit that clinically there are several types of 
the affection as regards onset and course, 

Tbe division of the cases into acate and chronic 
is one of considerable convenience, although it njiisl 
be recoUectod that phthisis, apart from general 
miliary ttiberciilosia, ia neuet atv aciVti iWa.?* to thu 
ordinary meaning ot tte lerm, aixi tftt\a«i^ Naav* 
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months. There is little cliaracteriatic in the 
Dnaet and course of disease which is diagnoBtic of 
inj special variety. The chief diglinction between the 
tettle and chmnic forme is that ia the latter the 
Bourse of the disease is nearly always every now and 
then arrested by periods of quiescence and even of 
improvemeiit and healing, whereas in the former the 
course is uninterrupted or continued, and the patient 
goes from had to worse, and diea in a few months' 
time. The cause of this difference ia exceedingly 
' obscure. Acnte miliary tuberculosiB may arise 
independently of hmg disease, and is accompanied 
liy the constitutional symptoms of high fever, not 
onlike those of typhus, ur thoae of meningitis to- 

f ether with the local signs of bronchial catarrh, 
t may terminate in three or four weeks. It may 
also arise in the course of pulmonary phthisia, 
'being the last stage of very chronic caaea. Aa 
regards the pneamonic form of the disease, which 
nay be either acute or chronic, the extent of the 
lesion determines its course. 

One cannot diui^noae from the physical signs or 
symptoms the kind of inflammation we have to deal 
with ; it may be catarrhal, cheesy, or croupous. The 
most ra/pid eases (phthisia florida or gallopijtg coti- 
mmpiion) are thoge in tuhirh large tracts, either 
groups of lobules or even lobes, are suddenly attacked by 
pneumotiia. This is usually primary, but may occur 
in the course of a chronic case, and cause its speedy 
couclusion. Aa regards fibroid phthisis or interatltild 
poenmonia, thisisa chronic affection essentially, and ^ 

mpanied by physical signs much more marked ' 

its clinical symptoms. Finally, syphiliti 
phthisis is an affectiou seldom reci^nised durin 
life but is chronic in its nature. 
Terminations.— i. In partial or complete recovei 

not BO rare aa was formerly suppoaed. 
ii. In death, after a varj'iug time Crotn a. 
moatha to four or fi^e yeata, i 



in^^H 



Generally death is very gradual, and doe to i 

Blow foiiu of asphyxia. It may be due to di&F 

rhcea or other complicationa. 

Aph-thee ou the tongue are common at the last. 

The compUeationg which are likely to cauat death 

are aa follows: PneumothoTox. Hmmorrhage, fmU 

giving way of some large vessel. ThTomhoeis ii 

the extremities. Inieilinal ulceration. Tuberculai 

meningitis. In addition to these, other compUcA 

tions malce the prognosis bad, for e^iamplc, pteuritu 

or lobar pneumonia added to the original aSectioih 

Amyloid disease of the kidnei/s. Laryngitis. 

Duration and progaosiB. — Both the prognosis a 
the duration of phtliisis dejiend much upon I 
Ta,riety of the affection with which we have to deat 
ani3 before an answer can be given to the questioa 
Is there any chance of recorery ? an exact diagnoai 
must be attempted. 

Treatment. — Although it by no means fullovi 
thnt all the children of tubercular parents becom 
jjhthisical, yet there are aufGcieut grounds for i 
fully looking after the health of the members of i 
family in which there is a strong history of phtl ' 
and especially of an individual member who 
ha?e shown signs of defective nutrition. The n 
adopted in such cases should also be adopted ir 
other cases in which an acquired tendency to cod* 
sumption is discovered. TLese means are * 

up in the following rules ; 

The diet should be nutritious and easily digested^ 
and should include a considerable amount c 
milk. As far as our experience goes, alcoholic 
stimulanls in moderation are of use to adolt^ 
such as light bitter ale, very light dry sherrr.t 
the like ; they should be taken at dinner time. 
Cold baths. — With careful shampooing, especialh 
of the chest. If the patient is unable to u« 
abaolntely cold water, then wttter, teijid oc a 
cold as possible, may \)e Ba\)8t\\,\i\AA. 
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Fresh air,— There is no doubt that tin outdoor life 
is the beat for patieute with a teudeuey to what 
ia called a weak cbest ; the country better 
than the town. At any rate, delicate peraona 
should not be allowed to remain shut up in 
close, ill -ventilated shops or workrooms. This 
neuesaitatoii careful consideration in the choice 
of occupation for boya and girla of delicate 
familiea. 

Exercise. — A certain but not too great amount of 
daily muscular exercise, wtilking, riding, cycling, 
or whatnot, should be enjoined. Drilling also is 
of much use to boys and girls with narrow chests, 
and moderate athletic exorcises. Out-of-door 
games, such as cricket and tennis, if indulged in 
with reason, cannot be too strongly recommeuded 
as likely to develop a condition of coustitutiuii 
which resists phthisis. 

Warm clothing. — Patients should be recommended 
to wear flannel next their skin. 

If the delicacy of constitution be already marked, 
but without the appearance of chest complaint, then, 
,in addition, residence at the seaside, or a sea to; age 
hi a sailing ship, or a pi-olonged stay at some 
chalybeate spring may be of use. Cod-liver oil 
■boiild be administered. 

The following advice cannot be too strongly insisted 
ii|x>n: 

Marriages of phthisical i>eraous are to be cou- 
demued. 

Trades necessitating the breathing in of irritating 
particles, or iujurions smells, or cramping the 
respiratory mnscles are to be avoided. 

Prolongeii lactation, over-study, lute hours, and 
over-exertion of mind and body, should also be 
avoided. 

Catarrh must be treated aa though a 



When the diagnoBts of pVitViiaia \ia,a \iftfttt *s:v\."»' 
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at, the treatment depends much upon whether the 
disease ia^ — i, pneumonic; ii, fihroid, or, iii, tuber- 
cular proper ; or if it be thought that all phlhisii 
bacillary, whether the changes are localised to the 
primary seat, or whether they have spread and become 
more general. In this section, for the sabe of con- 
Tenience, we will assume the existence of three formB 
of the disease, 
i. IE pneumonic. If there is fever, Niemeyer 
strongly recommends keeping the patient in bed! 
for a time, and treating him with poulticea, 
blisters, slop diet, antipyretics, and, indeed, as 
though he were Buffering from an ordinary 
attack oE pneumonia. It is undoubtedly true 
that rest in bed, quiet, good diet and counter- 
irritation to the chest often work wonders in 
patients, and that under these conditions, aa, 
for example, in a consumption hospital, the 
patients increase in weight and strength, and 
that their coughs and. sweats considerably dimi- 
nish, as well as the physical signs of chest' 
disease. After such improvement the patient 
should, if possible, be sent for change of air to 
one or other of those places to which we shall 
again allude, which have been found favorabia 
as regards climate and position for phthisical 
patients. If their circumstances do not allow 
of prolonged idleness, then the question of a 
change of occupation and of permanent chang« 
of habitation should be considered. 
In advanced cases, these questions become still 
more pressing, but it should be recollected that 
for a very long time attenlion to hygiene, good' 
food, proper exercise and fresh air greatly benefit 
the patient and prolong his life. 
Finally, treatment of symptoms becomes the onlj 

indication, 
ii. In fibroid phthisis, removal i.xn\a. M. caaa«a oj 
irritation, and treatment \>7 tVaaii^e "A cx:o\'^'Ctn 
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I and climate, should be advised as in the pneu- 
monic form. 
iii. In tubercular phthisis proper, or those cases 
in which the infection from having been local 
has become general, or at any rate distributed 
throughout the lungs, and in tbe rare cases of 
primary miliary tuberculosis, it is almost uselees 
to expect much good to result from expatriating 
the patient. Some alleviations of symptoms 
, may, however, be looted for by treatment. 

In any case of phthisis it may be necessary to 
tteal symptoms, and it will be as well to summarise 
BOnie of the usual metboJs which are found useful. 
Symptom atto Treatment. 
Coofh. — Counter- irritation, eBpeuially in the 
form of small flying blisters to the chest; 
opium or morphia in small doses do good. 
Tonics, especially strychnine, also appear to 
allay cough. Where there is much attendant 
bronchial catarrh, expectorants are useful. 
rever.— Quinine (gr. iij — v ter die), and stimu- 
lant diet, and wine are what are usually em- 
ployed. Antipyrin (gr. v— x) has also proved 
of value. 
Bight sweats. — Sponging with vinegar and 
water or with plain water is grateful to tbe 
patient. Dilute acids, especially Acid. Sul- 
phuric. Aroniat. Ti^xz' — iiixxxexaqua, at sleep 
time often do good. Atropine gr. tJji— j"]} in 
form& pilulffi, is often efficacious, but some- 
times produces its physiological effec-ts, and 
BO cannot l* employed, in which cases pioro- 
toxiiie is often of use. Oxideof lino (gr. ij— iv) J 
ia not so much used for checking night aweals j 
as it was, but is cerhiinly of use in some I 
cases, SaIioyIat« of sodium (gr. xx ter die) is I 
also recommended. 
HaBmoptysis.— Ergot in soma form, ^^^tw^^ 

the most inflinswce m a'oNii.vim^.'^tv! 
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epitting; (Ext. Ergot, Liq. 5j or more, 6lialioris, 
or ergotiu injected Lypodermioally) . Haxeliue 
is also a hcemoatatii; whii^b m&j l>e employed, 
aud Bucb remediea as gallic acid. But witb tbe 
drugs absolute rest and quiet, cold and slop 
diet, purgatives, aud ice to suck must be 
combined, A blister or mustard plaster is 
often employed, Di^talis is not as a rule ot 
much use in tbese cases. 

Pain.— Generally some counter-irritant suMues 
the pain in the cbest, sucb as a mustard pool- 
tice, iodine liniment or a blister. The pain 
of a thrombosed limb is relieved by liniment 
of belladonna or of opium. 

Insomnia. — Pbthiaical patieiits get into the 
baliit of taking a consiilerahle amount ol 
opium prej-iarations for cough aud sleepli 
ness. CMorodyne (nixx or more) at night, 
chloral (Syrup. 5j) may be employed with 
advantage. UretiLane ie well spoken of by 
our ri'sident medical officera at the Victori* 
Park Hospital as often producing tranquil and 
healthy sleep. 

Vomiting. — A frequent cause of distress to 
phthisical patients is often relieved by an 
effervescing mixture made with infusion of 
calumba instead of wat«r. 

Liarrhtna. — If the ordinary astringents used ia 
diarrhoea fail, bismuth is often efflcacions, 
either tbe subnitrate (gr. v to i) alone, OT 
combined with conium or hyoscyamuB, 
Sulphate of copper <gr. J) an<i "extract oi 
opium (gr, }) combined in the form of a pill, 
seem sometimes to stop the most severe diar 
rhceic attack, 

HoarBcnesB and pain in the throat are some 
of the most difficult sympt-inis to relieve. 
Inhalations of couluia. a.ud tke lvk« a.Teaeldoia. 
in ucli good, Loca\ appVv«i.\\oini \« ^.^i» ■^aasT^o 
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of glycerine of morpliia, or to the larynx in 
the form of powders, are sometimes of use. 
Cocaine lozenges are also reconi mended, and 
tbe solution of cocaine (10 per cent.) applied 
locally. 
WastiagB.— In nearly all cases cod-liver oil may 
be tried. A patient, who is quite unable to 
take a dark oil, will often take easily another 
vai-iety more clarified. In place of oil, if 
quite out of the question, bacon fat or cream 
may be tried- 
Malt extract or maltine is beneficial, and 
may be taken in many oases by patients to 
whom oil is repugnant ; or maltine and 
iron. 
Dietetic Treatment.^ The feeding of patients 
who are suffering from phthiaia is of the greateat im- 
portance, and various of the so-called " cures" depend, 
to a considerable extent, upon some special method 
of dietary. As before mentioned, milk should enter 
largely into the diet scale, and if not borne undiluted, 
should be mixed with soda water, Apollinaris, or some 
other mineral water. Sometimes, when cow's milk 
cannot be taken, the milk of other animals, the 
donkey or goat, is for some reason or another taken 
with relisb and digested ; and this notwithstanding 
tbe peculiar twang noticed by one unaccustomed to 
take goat's milk. Even in London, goats appear to 
flourish ; and some time ago we had a, patient living 
in one of the suburbs who supplied himself with 
plenty of milk from his own goals and became quite 
stout and strong upon it. The cost of keeping the 
goats, he told me, was very smaU. When milk can- 
not be borne, koumiaa should be tried. It is obtain- 
able in London, being supplied by the Ajlesburjand 
other Dairy Companies in three strengths. 

Whey and buttermilk are strongly believed in 1 
^aome. 
^^ Whether eod-liver oil is to "bo \ookei M^fi^i. Kasf 
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as a food, or not is a, matter of o];iiiioii, but at any 
rate aueii fatty foods appoar to be distiuctlf indi— 

Dr Sobell's pancreatic emulsion ia often tolerated 
■when the fish oil cannot be taken, but we doabt 
strongly the theory upon which ite adminiBtratioD 
was recommended. 

Alcohol ia souje form ia strongly advised. Nearly 
all those who have had much special experieuce ot\ 
phthisia agree in thia ; for example, Dr H. Webet 
says, "In some cases a? much as a bottle, and i 
three pints, of moderately strong wine, or te: 
twelve ouucea of cognac or whisky are taken in 
twenty-four hours with advantage; in othera scarcely; 
one sixth of this amount, and again in others alcohM 
must be altogether avoided," 

Frequent small meals during the day are to b^ 
recommended. , 

As regards the drugs specially indicated id; 
phthisis, unless there is a tendency to Liemoptysig, 
iron is the chief ; it may be given as the Tinct. 
Perchlorid., Tinct. Aeetatia, Ferri et Animon. Cit., 
Ferri et Quin. Cit., and in otber forms. Arsenic, 
too, ia often usteful. Strychnine aud the hypophos- 
phites. 

Climatic Treatment. — The main objects to be 
attained by recommending to a eunHumptive patient 
change of air are. firstly, that he may esca[ie the 
dainpuess, mist, fog, and wont of sunshine from 
which we are too apt to suffer, at any rate during 
the winter, in the majority of places in our own 
country; secondly, that he may obtain greater 
opportunities of being in the sunshine in the open 
air without exposing himself to the chance of catch- 
ing cold i thirdly, that the air he breatbea may be 
pure and aseptic ; and fourthly, that be hare anJB- 
cient change of scene or absence of worry aa not to 
feel the withdrawal from his usual avocations. How 
are these iudicationa to b« met^ 
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i. In the case of a wealthy patient who can give 
up Mb whole time to his own cure or relief. 

According to tlie iiLiture of his case, his disposi- 
tion, and otber personal circuaastances, he may be 
rduoed to try— 
(a) A Bea voyage, or what is called hy authorities 
the touic uiariDe climate, because of the breezi- 
ness, purity, and marine quality of the air; 
the voyage being to Austmlia, Kew Zealand, 
the Cape, the West Indies, or elsewhere, accord- 
ing to circumstances. A sailing ship is to be 
preferred to a steamer. 

(b) The high altitadeB, which are tonic and 
stimulant because of tte rarefaction of the air, 
are pure and aseptic — hut not so unifonnly 

|j tonic as (a). Of tbese climates, Davos Platz, 

St Moritz, Wieaen, in Switzerland, and Tarious 
leas known places in tte Andes, are specially 
recommended. 

(c) The southern health resortB, including Algiers, 
Tangier, and Northern Africa, the islands in 
the Mediterranean, and the French and Italian 
Riviera, e.g. Hyeres, Nice, Cannes, Mentone, 
Bordighera, and San Eemo, &c. — Madeira, 
TenerifCe, Canary Islands, &c. These places 
have warm climates, varying in degree of heat, 
wind, and moisture of the atmosphere, some 
being dry marine resorts and desert sanatoria, 
partly tonic and stimulant, and others being 



moist marine climates, e.g. Madeira, which a 
relaxing and sedative. The patient may pass 
from one resort to another, according to ihf 
season of the year and other circumstances. 
(<j) The home health resorts furnish for t 
autumn and early winter many places suita.1 
for the consumptive, e. 5. Ventnor, Bonn 
mouth, Sidmouth, Dawlisb, Torquay, the So> 
Cornwall coast to Penzance, Ilf racomhvi, "S.'ft 
toga, <£c., aiid near London tWY^uawooi* 



i 









288 PHTHISIS FCLHOITALIB 

Hampshire and Surrey, e.g. from Leith 

and Farnborough to Ascot. 
Our own opioion is strongly against laying doi 
arbitrary rules as to the exact spot a. phtbisii 
patient ehtiuld seek, accurding to the exaut patbi 
gical condition made out in the che^t alone • mi 
other things must be considered : age, sex. duration 
of illness, disposition, general health, and the like. 
At the same time one ought to take notice thst those 
who know most about it think that the following 
classea of patients should not be sent to the bigfa 
altitude health resorts, viz. : (1) Those with a weak 
circulation, either due to organic heart disease or 
other causes ; (2) the old, especially those in wb< 
senile changes are distinct ; (3) tbo gouty, rhi 
inatic, and those suffering with nei-voiis diseae 
hysteria, or marked dyspepsia; (4) those who 
suffer from nervous and circulatory excitability. 
All other cases, except where the disease is very 
advanced, as a rule do well at Davos and Himilair 
places, and are not only reheved, but in over 10 per 
cent., 80 the doctors say, are actually cured there. The 
Riviera, Algiers, Madeira, and other such places can 
boast with justice oE their cures ; and in spite o£ " 
extreme reaction in the medical profession in favoi 
of cold and high climates in the treatment of col 
sumption, many invalids will always prefer the U 
tonic and stimulating or even relaxing olimal 
before mentioned, and, moreover, will often do beO 
there than in the mountains. 

ii. In the case of patients who moat work 
their living it becomes the duty of the physicii 
to i-ecommend that they, at any rate in the earlii 
stages of the complaint, should after a longer t 
shorter interval leave this country jjermanently r< 
a climato more suitable, in which they can do some 
work even if not of the kind to which they have been 
accustomed ; work whict neeeawtalea &w\oTe out-of- 
door life being the beet. Tlie-j rna^ %© 
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New Zealand, the Cape of Good Hope, California, 
and the like, or if it be prEicticable they may resort 
to one of tlie snnitoria above mentioned, and take 
up their permuuent abode, and look out for some 
light work there. 

ill. Zn the case of patients who cannot leave this 
country. If they can afford it, a permanent abode 
in one of the above healthy seaside placcu may be 
tried, or others which might bo mentioned. Any 
change from a laige town into the real country, unless 
into damp, low-lying districts, is better than none. 

Failing all these alternatives, the treatment of 
consumptives during the winter in hospital, with a 
change now and again to a. convalescent home, will 
frequently prolong life for many years. 

The treatment of certain stages of the disease by 
means of antiaeptic Inhalations is one which from 
our experience can be strongly recommended. About 
half a drachm of one of the following mixtures is 
dropped upon the sponge of a simple respirator, and 
the patient is directed to breathe through the respi- 
rator for an hour, three or four times a day. Under 
this treatment it often happens that the coogh and 
expectoration diminish, the appetite is increased, the 

Eatient sleeps better and gains in weight. The inha- 
btions are arranged so that if one is found too irri- 
tating to the pulmonary mucous membrane, another 
oan be substituted. The formulw are as follows : 
Olei Eucalypti, Alcohol Ethylici, aa partes lequales. 
— Olei Pini Sylvestris, Alcohol Ethvliei, aa partes 
lequales.' — Thymol, Campborte, aa 2 grnis., Acidi 
Carbolici pur. 2 ec., Spintus Keotificati 20 ec. — Olei 
Eucalypti 10 cc, Ohioroformi 2 ec., Spiritus Eectifi- 
cati 10 cc. Iodoform! 1 grm. — lodi 50 centigrm., 
Etheris 15 cc, Acidi Carbolici IS ec, Creasoti, 10 
cc. Spiritus Rectificati 60 cc. 

The number of quack remedies said to cure con- 
somption is practically unlimited. It "sjovilA \>^ 
jnste of time to discuss them. 

r -i^ 
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Some dniga appear to exerciee some influence for 
good upoa the progveea of the disease, — the hypo- 
phosphites, for example. We believe that we h — ' 
seen some improvement resulting from the admii 
trationof CalcisHypophosphitlB^. L^, ter die. 
ratimiale of its action appeal's to be obstnire. 
view of the conuectiou between tbe growth of the 
Baeillug luberculogis and the production or spread of 
phthisis, auj treatment to be really a treatment of 
the diaease should aim, one would imagine, in pro- 
ducing such a, condition of the lung-tisauea or of the 
tissues generally as 'would prevent growth of the 
specihc micro-organisms even after tboir intrudi 
tion, or would prevent their introduction a" 
gether. An alteration in the chemical compoatt 
of the lung-tisBue might effect this ; in what such 
alteration is to consist ajid how it is to be brougl 
about are questions for the future, 

arpbilltloSlBease.— It has been already point 
out that syphilis may enter into the causation 
phthisis, by reducing the strength and power 
resistance to the disease in those who have no he 
ditary tendency to it, as well aa in those who hai 
that tendency well marked. Syphilis may also ar' 
in one who is already phthisical. In all of thi 
cases, however, it is uncertain whether it in any v 
modiflea or interferes with the development of tl 
ordinary pulmonary lesions, although it has be 
stated, and this is our own experience, that thecoai 
of the disease is shorter under such circumstano 
There la, however, little doubt but that the ayphilil 
virus may produce distinct lesions of its own in the 
lunga, quite independent of ordinary phthisis. Thifl 
is looked upon as a rule as a late manifestation of the 
disease, but there are instances when in comparativdy 
early syphilis one may suspect an implication of the 
pulmonary tissue. Three forms, at least, of pulmo- 
Jiarf lesioD due to this diaeaae Via.'ie bean described. 
There ia little difEerencebeLfltien.vWm'tos.Wtti^^': " 
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nftmely: Firstly, gummata or Bj-philomata— these, 
wheD Itirge aad isolated, are uac'omition and late 
lesione. They niaj be of the size of a chestnut or 
even larger, or they may not be larger tban miliary 
tubei'cleB (?). To the naked eye they often appear 
pale reddish ia colour, ill defined about their edges, 
very tough on section, without marked eigns of soft- 
ening anywhere, not infrequently connected with 
fibroid thickening elsewhere in the lung, with dilated 
bronchial tubes, with emphysema in the neighbour- 
hood, and with fibrous aeara on the pleura. In struc- 
ture they manifest, with more or less regularity, the 
ordinary structure of a gumma, viz, a central, degene- 
rated, or oaseouB zone, surrounded by fibrous tissue, 
at the outside of which ia the growing edge, fibro- 
nucleated, inflammatory tissue. As, however, a large 
gumma is generally made up by the coalescence of 
smaller ones, the fibroid tisane appears irregularly 
throughout the maas. The second and far more 
common form of lesion cousiata in a much more 
diffused fibroid induration of the lung-tissue, which 
may indeed be present in conjunction with distinct 
gummata. 

This attacks the perivascular and peribronchial 
fibrous tissue as well as the alveolar walls, and pro- 
duces thickening of the arterial walla, cliiefly of the 
inner coat, which may go on to partial or complete 
obliteration of the veasela ; thickening of the bronchial 
walls with moderate dilatation of the tubea ; thicken- 
ing of the alveolar walls, with gradual obliteration of 
the air-cells, and the production of greatly thickened 
fibroua septa in the portiona of the lung attacked. The 
new inflammatory tissue ia, indeed, similar to gumma- 
tous tissue, in that it consists primarily of a very 
vascular fibro-nuclear structure, which on the one 
hand tends to form distinct fibrous tissue, and on the 
other hand to degenerate and soften ; the former ten- , 
dency. however, is the most marked.. Ivi ^Oi UR^ax^^A 
c/cvriaiii cases of syphilitic diseaa&oi&eVo.&^iV&^'v^ 
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tbe Pathol<^ica.l Society in 1877, Dr Goodhart gave 
an excfillent sumiuary of what appeared to him to be 
the distinguishing features of this fibroid induration, 
and with the majority of his points few can take excep- 
tion. Tbey may be thus aumuiarised : That th? 
lesion is prominently fibrous and not tubercular, th&l 
it generiUly attacks the base or the root of the Itiog 
and uot the apex, that it is often associated with 
peculiar puckeriags of the pleura, that it leads to gan- 
grene and not to molecular or cheesy changes, that it 
is less evenly spread from lobe to lobe than is the cas« 
with chronic pneumonia and with the condition due 
to chronic pleurisy (p. 235), that it is nodular rather 
than diffuse, symmetrical and not unilateral, that 
the broncbial tubes are sot so dilated as in anthra- 
cosia, and that the tbickeuing is greater. This autbor 
seems to draw no di:ititiction between the two preced- 
ing forms of the lesion. 

Dr Green considered that the primary seat of the 
sypbilitic alfection is about the interlobula.r blood>^ 
vessek, and that this, coupled with its vascularita 
is the chief diagnostic criterion microscopically fl| 
the specific lesion. The peribroDchial and aEreola 
growths are subsequent to tbe perivascular cfaangi 

A third form of pulmonaty sypfailitic lesion is c 
scribed as occurring chiefly in congenital syphilis, a 
children up to ten or twelve years of age. 
called white pneumonia. It consists of a local or 
diffuse rapid proliferation of tbe interalveolar fibroug 
tissue resulting in thickening. The alveoli are filled 
with cells (catarrhal pneumonia), which after a tiiiie 
undergo caseous change, and are got rid of by ab- 
sorption or expectoration. The result is chiefly 
manifested in great increase of the interalvDolM 
tissue and of the alveolar walls, the alveoli tbem 
selves being partially or entirely obliterated. 

Tbe diagnosis of syphilitic disease such as w 
described, according to m'j \aita w>\kiBjgaB, 'Ot i 
Shepherd (QuUtomau ■LetA>u:a» (>V \%^?ll, 4 
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npon the following points t Absence of any heredi- 
tary history of consumption ; distinct history of 
ayphiiitio taint; cough, accompanied by very slight, 
if any. enpectoratioa ; dyspnosa, more intense on exer- 
tion tban the dyspnoea ot ordinary pbtbiais, and 
more resembling that of empbysema and chronic 
bronchitis ; great emaciation ; marked cluhbing of 
the nails ; absence of diarrhoea, or of any symptom 
of intestinal ulceration ; absence too of any signs of 
granular kidney, — the patients being of well-made 
bodily structure, and have enjoyed good health for 
some time after the invasion and ordinary results of 
the syphihtic poison. The physical signs in such 
cases appear to be leas than in ordinary phthisis. 
Slight dulness or even by per' resonance, no marked 
bronchophony, slight superficial creaking, perhaps 
at both lower lobes behind, no distinct mucous riLles. 
Hsenioptysis, even fatal, has been observed ; in- 
deed, this symptom has been known to occur very 
early in syphilis, and we have seen a case, in an 
apparently healthy young man, in which it was of 
the most intractable character, and which came on 
about six weeks after the initial syphilitic lesion 
appeared. 

The treatment to be attempted as soon as a dia- 
gnosis has been made is an anti- syphilitic one, with 
mercury and iodide of potassium, combined vrith 
, tonics and cod-liver oil. 
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CHAPTEE IX 
DISEASES OF THE PERICARDIUM 

. Pericarditis [mflammatlon of the Bero>flbn 

investment of the heart] 

Conditions under which it arises : 

1. In rheumatism. — Tbe most common cauae i 
pericarditis is undoubtedly acute rheumatism. It n; _ 
appear as b. com plication, in any part of the coutm 
of this affection, and may even precede the swelling 
of the joints. In some cases it is the chief if not 
the sole manifeatation of a rheumatic attack. Tha 
severity of the rheumatism, and the likelihood of the 
appearance of pericarditis, are not therefore in direct 
proportion. Statistics which show the relationship 
in point of frequency between the two affections haTO 
been often compiled. In a recent analysis of nearly 
700 cases of acute rheumatism, mostly treated in his 
wards, I>r Church shows that 50 male and 26 female 
patients were attacked by pericarditis, or nearly 11 
per cent. ; as, however, the number of male and 
female patients included in the total were about 
equal, the percentage of males attacked was con- 
siderably the greater. This percentage is lower than 
Dr Sibson's, whoae 326 cases gave over 19 per cent., 
as well as Dr Fye-Smith's, whose 400 cases gare 
17'5 per cent, attacked. Dr Church Itelieves thi ' 
jwricarditia is leas common as a complication of a 
'leumatism now than it was formerly. 

2. In acute BrigM's dUeaee. — lii M».te tivh« 
nepbritie or acute Br\g\it'a iVweasft Ww 
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disposition to in6animatioa of serous memliranes, 
including the pericardium. Pericarditis arises in 
the course of the affection as a complication, and so 
its relation to this disease is different to ita relation 
to rheumatism. In rheumatism it must be con- 
sidered as an initial manifestation of the disease. 
Scarlot fever, smallpox, and the other specific fevera, 
probably belong to the same class of predisposing 
causes of pericarditis aa acute Bright's disease. 

3. In the specific feverg and pyiemia. — In these 
affections, pericarditis arises as a late sequela, and 
occurs with the inflammatory affections of joints, the 
periosteum, and the bones. 

4. By extension of infianvmalion. — When the 
neighbouring tissues and organs are the subjects of 
inflammation, the j>ericardium, too, may become simi- 
larly affected. This is the case sometimes in cervical 
cellulitis, pleurisy, and inflammation of the medias- 
tina.. The irritation of now growths, too, e. g. tubercle 
or carcinoma, within it or in the neighbourhood, may 
excite inflammation of the pericardium, 

5. Traumatic pericarditis. — Perforating woande, 
broken ribs, blows, rupture of neighbouring oi^ana 
into the sac from pressure, e. g. of the stomat^h ; or of 
aneurysms, cysts, or abscesses, may set up pericarditis. 

6. Idiopathic pericarditis. — When pericarditis 
arises apparently independently of any of tlie above- 
mentioned causes it is called idiopathic, and under 
such circumstances exposure to cold is sometimes 
suggested as a cause, or if that be out of the question, 
and if there be a considerable amount of pneumonia 
and pleurisy prevalent, epidemic influence may be 
looked upon as a poasible factor in its causation. 
Pericarditis as a constitutional and specific affection, 
apart from any other disease, has not yet been demon- 
strated. 

Pathology. — The pathology of pericarditis is very 
similar to that of pleurisy and other seTwaa mftasa- 
watiouB, luid the rarietiea oi the afteft\;\(ixi.4.T«.cKrtisS' 
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queutlj similar to those Thich bare been aire 
described a» forming the varieties of plenrisj. 

1. Dry pericarditis. — The simplest form of p 
carditis occurs in very minute patches upon t 
internal surface of the membrane over which t 
endothelium undergoes proliferation. Slight thick- 
ening results, and the ao-cailed tendinove or paarly 
gpols are produced ; some, however, deny the inflam- 
matory origin of these appearances. Prom this, ths 
aUghtest form of the inSammation in whii'h there ie 
no evidence of increase in the pericardial fluid, to the 
two varieties of the affection to be next described, 
there are naturally many gradations. 

2. Pericarditis with copious serons effusion, and 
3, pericarditis with sero-fibrinona exadatiou. —These 
two forma of the inflammation cannot be considered 
apart as there is no line of demarcation between them. 
In some cases the fibrin, in other caties the aerum, is 
in excesa, but the one variety insensibly passes into 
the other. The chief difference between pericarditis 
and pleurisy as regards the effusion is that, in " 
former the effusion is more often fibrinous I 
serous, whilat in the latter the reverse is the case, f 

The stages in the inflammatory aotion in perica 
ditis are as follows : — First of all there ia injection 4 
ihe hlood-veaseU with infiUratioH of the liatwe o( t* 
pericardium. The surface of the membrane becom 
dim and loses its shining appearance. Small eleva- 
tions of the membrane then occur from the growth 
ot lymphoid nodules from the endothelium, and these 
iorm the beginning of what afterwards become adb»- 
Smalt exiravatatiana of blood take place here 
vaA there. If the inflammation goes no farther than 
iuB we have a dry pericarditis which may or mar 
lot end in small local adhesions from the continiie5_ 
frowth of the villous processes already ajKiken u 
As a rule, however, exudation goes on into tha p 
"il Mac. The solid fibritioaa ^art of thii 
\ted upon the pericajdivmi'w\ii\a^.'iiiB*ssK«a^ 
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is free witMn ita sao, but ia not, at first at at] eveots, 
at the lowest level aa one would expect ; this ia 
occupied t>y the heart itself and the fluid collects 
abore. The principal exudation is found at the 
base of the heart at the root of the great vesaels, and 
anterior, where the infiamraation eeema most often 
to begin. Later on, the Bierum finds its way to the 
lower [HLrtof theaac.aDd may even distend ittoauch 
an extent that the lungs and other parts in the 
neighbourhood may be compressed. 

When the flbriu is in excess, which ia the rule in 
the pericarditis of acute rheumatism, the heart pre- 




Tif. 46. — A hsiTt and the sm of tbe pericudinin, the 
Utter opened to eipoie the heart. Both interiml 
ini'ficesof (bepericiTdiuinareoOTered with u thick 
fihriii(io» deposit Rriaing from iero-fibrinoua pari- 
cirditii. Part of the deposit a regulurl; retical&r, 
otbec parts are granular and warty, (From a 
jiliotograplj of a speeiinen \li ttiB vihu*i\kq o\. ^'a 
Bartbolometr's Uoapital.) 
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eents a rough, and aha^gy appearance, quite cliarao* 
teriHtic. 

Tliis appearance has been likened to that presented, 
by their inner surfaces on pulling apart two pieces of 
bread and butter which have been pressed together 
(Fig. 45). The deposit may be even more coarsely 
honeycombed. 

Adhesions of the pericardium to the heart may 
result from these two yarieties of the in£ammatioii 
as well aa from the first, absorption of the more 
fluid po"tion of the exudation taking place. Thff 
adhesions may be partial, or so complete as to rendn^- 
tbe dissection of the membrane from the heart post 
mortem a matter of much difficulty. 

In comparatively rare cases the fibrinous deposit 
is deeply blood-stained from estravasations which 
have taken place in consequence of rupture of the 
dilated vessels of the pericardium itself, or of those 
which have been developed in the inflammatory false 
membrane ; the condition produced is called kwmor* 
rhagic pericarditis ; it never arises unless the inf)ain> 
mation is very intense. 

4. Pericarditiswithpnnilenteffnsion.— Pus in the 
pericardium forms the fourth main variety of peri- 
carditis. It is a rare result of sero-fibrinoua inflanb. 
mation of the membrane. It may appear also 
in pyeemia. What exactly determines its form&*- 
tion in the former case is impossible to sa^, Thfl 
appearance of pus in cases of pericarditis is much 
less common than is empyema in cases of pleurisy. 
In extremely rare cases tbe punilenr efiusiou may 
become putrid, gas may be evolved, and a condition < 
of pneumo-pericardium may be developed. 

Effect of pericarditis upon the heert. — The hearfc 
may be seriously affected in ]>ericarditis. Unless thtf 
exudation is small, some interference with tbe cardiM 
aution must occur, 

a. In ctuee of Rccenstue easudatioTi tg. '}Si1\. — Ki 
sive exudation tenda Ums^^^S^- """"' 
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muscular tissue, and dilatation of tbe heart ; or 
if dilatation does not occur, then atrophy. 
h. In the case of adheaiona of the pericardium, to the 
heart. — AdbesiouB also interfere with the proper 
cardiac moTementa, hence arises, in most favor- 
able caseB, hypertrophy of the cardiac walla. 
This, however, is not without some dilatation, 
and the further history of the heart shows that 
the hypertrophy may ultimately give place to 
fatty degeneration aud atrophy as in the former 
case. 
e. In case of exce»» of the deposit upon the heart. — 
Excessive deposit upon the heart occurs in sero- 
fibrinous exudation, forming a false membrane 
covering the heart. This may not be absorbed 
and got rid of, but may remaiu ; may be con- 
verted into a hard fibrous tissue which tends to 
hamper the muscular action. 
Hyooarditia may arise in connection with tbe 
inflammation of the pericardium, if it be of a very 
severe type. 

Symptoms and course. — The symptoms of pericar- 
ditis, when it arises, as is mostly the case during 
tbe course of acute rhettmatism, are generally 
obscured by the symptoms of the joint affection. 
But if pain in the precordial re^on arises or sud- 
denly increases, inSammation of the pericardium 
maybe looked for, especiallv if the pain is accom- 
panied by palpitation of the heart and dyspniBa. 
Sometimes there is an increase in the febrUe sym- 
ptoms, shown by a marked rise in the temperature 
and a rapid pulse. Many or even all of these 
symptoms may, however, be absent. A systematic 
examination of tbe whole prtecordial region with the 
stethoscope at least once a day during the course of 
rheumatism is therefore necessary. 

If the exudation is excessive the dyspncea is very 
intense, tbe patient exhibits gteat K,at\s%«a.«Hi 
and ia unable to lie dovin, \)\3l\, oii.e'a sv^a xi'^ Wi 



leanB forward in bed. Tbe pained and terrified 
look upoti hia conDteaaiice is, one might almost 
tbink, I'.haracteriatic. If lying down, his decn- 
l>itus is on tlie left side, as in tlrnt way that 
pressure upon the right lung ia diminiahed. 

Dysphagia. — Some difGculty in swallowing ii 
experienced from pressure of the distended peri- 
cardium upon the cesophagua. 

Delirium. — There ia aometimes marked deliriui 
BO marked, indeed, is it that pericarditis maj b4 
mistaken for tlie delirium of tubercular menin- 
gitis in young people. We have seen tbtf 
ni is take made. 

Cyanosis. — Blueness of the face, lips, and eztremia 
ties in gradually increasing severity miy o 
from obstruction to the pulmonary and syateiQ 
circulation. 

The pulse sometimes presents the characters c 
the pulsus paradoxes (Fig. 46)^ 




(S. West.) 



It should be remembered that pericarditis of I 
more or less eitensire character arising in tl: 
of renal disease, tubercle, aud the like, may oft 
be quite unaccompanied by symptoms. 
TenDlnatlona ■ 

In recovery. Pericarditis usually terminat4^ 
apparent recovery, especially when it occunl 
the course of acaie tt.S.efc\.\oiift, savAi »a x" " 
zuatism. 
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ii. In incomplete recovery. The acute affection 
may become chronic. Tbis may happen in 
rbfuiuatic fever. It is more often subacute or 
chronic from the beginning when the affection 
arisea in the course of other diseases. Complete 
recovery from chronic pericarditis is rare. Re- 
lapses are common. The most common sequelse 
of the chronic affection are : (a) Adherent peri- 
cardium J (6) dilatation of the heart ; (c) 
hypertrophy of the heart; {d) atrophy and 
fatty degeneration. 

iii. In death, (a) In the acute stage, (1) from 
gradual stoppage of the heart from pressure of 
the effusion. (2) From the complication of 
pericarditis with pneumonia and plenriay. (3) 

I From the severity of the initial disease, e. g. iu 
pytemia. 
(6) In the chronic stage, (1) from, gradual 
cedema of lungs, or (2j from comphcationa and 
sequete, e. g. aome of those above mentioned. 
PI)]r«lcal Sipns : 
On inspection, (a) there is precordial bulging, 
which, however, is chiefly marked in children, 
(b) An alteration in the position of the apex- 
beat, as well as in its extent and force. The 
cervical veins may be distended, 
(c) ? Bulging of the left lung above the clavicle. 
On palpation, (a) the apex-beat is felt to be 
weaker, although more diffused than natural, 
and may be hardly felt at all unleas the patient 
leans forward. 
(6) Friction fremitus over the prtecordia ia 
sometimes distinctly felt. 
On percosaion. — The moat characteristic featuro iu 
the percussion dulneas ia its increase first of alt up- 
wards, the upper limit being a line on a level with 
the first rib or first interspace, extending from a< 
D little to Ihe right of the atemumto aivmiiV qt Taows 
'9 the left of tba,t bone. Af teT \,taa, b,& ftie, ^i.'i^.Si. ^o- 
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tbe pericardial sac becomes diBt<>nded around 
tbe heart, which is said by some observera first of 
all to gink in the fluid, and io consequence, on a level 
■with the lower attachment to the diaphra^:m, the 
traneverse area of dwlnesa ie greatly increased below, 
BO that it may extend on the right to the nipple and 
on the left to the anterior axillary line, 

The duluess after a time, in cases of extreme effn- 
eioD, will be found to extend from the line abore 
mentioned, on a level with the first rib or interepsce 
above, to the transverse nipple line below. This 
area has been compared to an obtuse-angled triangle, 
having its base downwards. 

The dulness extends beyond the apex-beat. 
The liver dulneea is depressed. 

Sometimes the cardiac dulness is unaltered 

or but little affected. This occure under 

three conditions, either when the effusion is 

confined to the posterior aspects of the heart, 

or when the pericardium is more or leas covered 

by emphysematous lung, or when the percuB 

siou-note of the trachea or bronchi is conducted 

forwards by the distended sac. 

The three diagnostic criteria obtained by percn» 

sion should indicate with considerable certain^ 

pericardial effusion. 

i. The acute extension of cardiac dulnesa upwardi 

and laterally at the base, 
ii. The extension of dulness to the left, beyond tl 

apex-beat, in tbe transverse nipple line, 
iii. The alteration of the shape and extent of dal> 
nese on altering the position of the patient, e. 
ivheii he stands the broadest diameter is at tl 
diaphraem, 
On anscaltation. — At first there ia (a) friction ■ 
rubbing to-and-fro sound, heard most often at tl 
base of the heart, or at the edge of the cardiac di 



8 to the left. This soutii Tna.3 wnAmae ^a. vmft 
of the presence o£ a coiis\.4era\i\e a.TOciM.TA oS. tiiA' 
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the pericardial aac. When this becomes very great 
the Bound is no longer heard. It may disappear 
also from abaorptiou of the effused lymph, or if 
adhesions take place. 

(b) In addition to the friction sound it is noticed 
that the cardiac sounds are feeble. The difEerences 
in the character, position, time, and extent observed 
between pericardial and endocardial sounds have 
been already indicated (p. Ill), 

Prognosis. — As to partial recovery the prognosis 
is distinctly favorable, patients seldom dying of acute 
pericarditis itself. When it arises as a late com- 
plication of affections, such as pyseinia, pericarditis 
cannot be considered as doing anything but hasten- 
ing death. The sequelEe of the disease are very 
serious, adherent pericardium especially so, and 
the prognosis as to length of life of a parieut must 
be guarded. It should be recollected that in many 
oases, especially of rheumatic origin, complete re- 
covery may be looked for. 

Treatment. — When pericarditis occurs in the 
course of rheumatism, the practice of applying a 
hUder over the seat of pain or over the position of a 
pericardial rub or fremitus is a good one ; instead 
of this, a mustard poultice or leecheg may be applied, 
or Ung. Hydrarg. may be rubbed in ; the latter prac- 
tice, we believe, in spite of anything which has been 
aaerted to the contrary, sometimes does good. 

Opinions differ as to whether the rheumatic treat- 
ment should in all cases be pushed, but, at any rate, 
if the alkali plan is being carried out it should be 
persisted in and followed up energetical ly. 

As regards drugs, aconite (tincture tuij to ni^v) is 
regarded as urgently indicated by some physicians. 
If there be any tendency to a weak action of the 
heart, digitalis (tincture ri_v to n\_x) may be given 
with advantage. 

Iodide of potasfium internally tiJid iodvue tiJ.fcTQsHt?j' 

e recommended as helping to 'pxoii\we aXi'iRrtV^'>S''' 
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of pericardial effusioD when subacute. Even 
tbese be useful, we put no faith in drastic purges 
diuretics. 

Tapping the pericardium, or paracenteaia peri. 
cardii, should only be resorted to when it ie evident 
that the patient will die if the pressure upon 
heart and luugB is not speedily relieved. It 
serious operation, but need not be dangeroaa. 
an account of 72 cases* collected by Dr Samod' 
West, in only one was the operation itaelf fataL 
Wben parai-entesis is required it should be done iS 
the fifth left intercostal space, one inch from thC 
sternum, with a fine trocar and cannula. ~ 
pneumatic aspirator may or may not be used, 
purulent pericarditis the treatment which holdf 
the greatest chance of recovery seems to be 
incision into and draining of the pericardial 
Irrigation of the sac with antiseptic solutions maj' 
be combined with this treatment. 

IX. Adberent PBrloardlam 

[A condition in whirh the pericardium, as a resott 
of inflammation, becomes more or less adherent to 
the heart.] 

Fathologfy. — The exlent of the adhesion of th# 
heart to the pericardium Taries greatly — as has bees 
pointed out in the last article — from a few bands te 
complete and firm investment of the whole or^D. 
The thickness of the agglutinating material, its con- 
sistency and state of organisation, also vary. Th» 
most complete adhesions of the heart and perican 
dinm are met with in young people. The effect upMI 
the heart has been already indicated. 

Symptoms and physical signs. — It is impoaaiUiJ 

indicate any symptom which is at all charao* 

eristic of adherent pericardium. A rapid action tt 

the heart, with a feeble and irregular quIm, may bO; 

Medico-Chirargic4\Tra™.; NoVU-iH.v-^Sft. 
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prcHent, with shortness of breath and a tendency to 
blueness of the lips and possibly drops;, but these 
aymptums can hardlv be said to be dne immediately 
to the condition of which we are treating. 

Aa with avmptonia, so with physical signs, al- 
though several are mentioned as possible, yet not 
one is certain — indeed, if the pericardium is adhe- 
rent to the heart only, we know of no pbyaical sign 
whatever which would indicate the condition. 

If. however, the peritardium ia adherent not only 
to the heart, but also to the chest wall in front or 
behind or to both, there, tuay be theae signs : 

i. A depression of the intci'costal spaces at the 

position of the apex-beat, during the cardiac 

systole, and its cessation during diastole. This 

may happen,* so it in eaid. even although there 

he no adheaion of the pericardium to the cheat 

wall anteriorly, but how, it is difficult to 

imagine. If there be no pleuro- pericardial 

adhesion the sign is abeeut. 

ii. If there are pi euro- pericardial adhesions, the 

area of cardiac dulneas and the position of the 

apex-beat are unaffected by a deep inspiration, 

iii. There is systolic receaaiou of the epigastrium. 

iv. The jugular veins are distended during systole 

and collapsed during diastote. 

ZZX. HrdroperlDBrdliun [hydrops pericardii] 

[An abnoi-mal collection of fluid within the peri- 
cardium of non- inflammatory origin.] 

Causes. — It mui^t be recollectt'd that an apparent 
increase in the amount of fluid noted in the peri- 
cardial sac after death does not of neceasity indicate 
anything but a seroua transudation a few hours, it 
may be, before death has occurred. In other oasea — 
i. A collection of serous fluid in the jiericardinm 
ia nearly always a part of a geueral dropay, e. g. 
that arising in chronic kidney ox Vvi'a^ ^\%Ra»ft. ' 
See Niemejer. \o\. \, f . ^^. 
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ii. A local peritsardial dropsy occurs when from anj 
cause the veins of the beart itself are obstruewd. 
Thia condition is observed in chronic lung 
disease, especially in broncliitia and emphysem*, 
in the later stages of phthisis, and of valTuki 
diseases of the heart, 
iii. An increase of fluid takes place into the peri- 
cardium when atrophy of the beart cKSCurs after 
hypertropliy, and also when the pericardium ii 
adherent to the lun|^s and they contract, and br 
BO doing distend the pericardia) bbc. Indeed 
an increase in the pericardial fluid nmy occnrin 
any case in which the intrapericardial preaanre 
ia permanently and gradually diminished. 
Fost-mortem appearances. — Tlie amount of serous 
fluid within the pericardium ia seldom anything but 
moderate, two to four ounces. It may, howeTer, be 
ich greater, and in such cases the heart is snull, 
fiabby, and pale. 

Symptoms and physical oipis,— With the oception 
that the presence of fluid within the pericardiam 
tenda to increase the embarrassment of the heart, 
already weak, and to increase the dyBpncea, already 
marked, dropsy of the pericardium cannot be said 
of itselE to produce any symptoms. 

As regards physical signs, they are similar to those 
^ of pericardial effusion, but the dulness is more often 
■ masked by the lung, adherent to the chest wall, 
vbeing in front of the distended sac ; precordial 
■liulging is seldom present. The effusion is of course 
aot preceded by a friction sound. 

Treatment. — The treatment must be directed 
towards the original affection, of which the dropsy 
into the pericardium is a symptom. Hence, ona 
kvould expect some help from drugs which act apon 
he circulation generally ; thus loiiice such as iron 
jnd HtrychQine, eardiao tiimulanti such as digitalis, 
B^fat be tried. Diuretics (lud ^Mt^a,Uve« may ^so 
e administered if the v«'*'^«Q-^ ^* *^^* ^"^ "^*** ■eawo^ 



1 



■ PNECMOPESICARDtnU 307 

XV. Pneumoperlcardiam [a condition in whicti 
air or gas exists in the pericardium] 

Canaes.—Tbe causes of this somewhat rare disease 
are B.S follows : 

1. Peaetratiog wounda, under which may be in- 
cluded paracenteBia pericardii. 

2. Perforation of the pericardium in dieeaaeB of 
other organs of the neighbourbood containing 
gas, e. g. of the stomach, carcinoma or ulcer of 
the (esophagus or of the lung. 

3. In purulent pericarditis, gas may, in very rare 
cases, he generated. 

Post-mortem appearances. — It is almost impossible 
that air should exii^t within the pericardial sac, with- 
out there being at the same time some fluid, fibrinous 
or purulent, also present. The mere presence of gas 
or debris from the encroaching growth would of 
itself be quite suf&cient to set up inSammation, and 
ED cause effusion. 

Symptoms and physical signs. — When perforation 
of the pericardium takes place, a condition of col- 
lapse, not at all characteristic however, occurs, from 
which, if the patient recovers, physical examination 
of tbe chest rcTeals signs of a highly characteristic 
kind. 
On inspection— (a) There is bulging of the pne- 
cordia. 

(6) There is diminution of force or absemie of 
the apex- beat. 
On percnssion. — There ia hyper-resonance over 
the pneuordia, sometimes of distiuctly metallic 
character, when the patient is lying down upon 
hia bade; whon ho aits up and leans forward 
this disappears. 
On anscnltation, — a. A clear, splashing sonnd 
caused by the movements of the heart in the fluid 
^^ is heard when air and fluid axe "jrteacvA ^sX^xa. 
^K the pericardium ; tliia Bonnd \a auiiXAft 14.V ■yi'^- 
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Biderable distjincea from the patient ; in a cs 
mentioDed hy Niiinanjer it was audible to ^| 
room-mates of the patient at the other end d 
the ward. 

ii. SnccaBsion sound may be audible unde 
similar circum stanches. 

c. The heart-aounda are very faint, but wtrtj 
audible may have an amphoric character. 

d. Friction Bounds may be heard which mn 
or may not have a uaetallic echo. 

Prognosis. — Pneumopericardium, unless 1 
matic, is almost invariably and quickly fatal. 
collapse is very great, and even if that be recoveid 
from, Ihe after-inflammation ia intense. 
matic pericarditis is not, however, by any ■ 
hopeless. 

V. Hew arowtbs of tli« Perioardlnm 

a. Tubercle iu the pericardium is, as a 

of a geoeral tuberculosis, and as such is t 
likely to produce symptoms which can, over ai 
abo»e the symptoms of tubercle eUewfaere.ii 
cate the implication of the pericardium ia i 
geoeral infection. 

Tubercles may also form locally, so it ts said, a 
result of chronic pericarditis. They do 1 
however, give rise to any fresh symptoms. 

(3. Carcinoma. — Carcinoma generally arises with 
the pericardium as a secondary affection f 
by eiteuaion from the glands or bones in 
neighbourhood. The amount varies from s 
nodulea more or less flattened, to an almost coia 
plete and tbick capsule, as we tiave seen o 
occasion, (ii) As a part of a general cane 
infection after the extirpation of ai 

This disease ia not VikiAj to ca.U iQv s^eoiald 
guosis or treatment. 
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CHAPTER X 
DISEASES OF THE HEART 

Z. BTPertrophy of the Heart [or an increase in 

the muscular tissue of the heart] 

Etiology.^Hviiertrophy of the heart ia iilmoat in- 
variably found to be a conservative and beneficial 
cbauge. It occurs whenever Bome extra atresB is 
put upon the heart to overcome some increase of the 
jieripheral reaiatance, or Bome obslruction to the 
flow of blood nearer the central oi^an itself. The 
causes which produije it may therefore be sum- 
itiarised as follows : 

1. Obstractive valvnlar diseases, whereby the 
flow through any of the orifices ia obstructed or 
delayed by constriction. Hypertio|ihy in this case 
may at first, at any rate, be cimfined to one of the 
chambers; this is the ease, for example, in mitral 
stenosis. 

2. Incompetence of the valves of the heart also 
ultimately produces the same effect, and the hyper- 
trophy in this case may also be at first confined to 
one chamber. It is probable thai in both binds of 
valvular disease, however, dilatation either precedes 
or accompanies the increase in the muscular tissue. 

3. ObBtmction to the oirctilation in the large 
arteriei produced by (a) a disease of the coats of t) 
main arteries, e. g. atheroma, or by (h) aneurym 
dilatation; (e) constriction twyoni t\\tt -^a-Vie,* ■, «i 
'i} pretaun dimJiiiBhing its ca\i\)Te. 
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—Diagram of Ihe ■circulation to lIluslrBta tba 
aiBm of the diUtntion Dnd lijpertraphj or the 
heart. B.A., right naricle; B.T., riglit ventricle; F^., 
pnlinonBry arteryj P.O.", palmonarj eapillariea,- P.T, 
pulmonarj yejua ; l.a„ left anricle j u T.. left ventricle ; 
io, aorta; c.c, cerebral circulation; i.e., circulation of 
■limoiitury canal; H.o , hepatic; K,c.' sod B.o,*, reiial 
circulations i B.C.*, sjetemic capillitriea ; r.o, lUid T.C-fl., 
_ Inferior and superior venB> auvm. 

reased peripheral reaiatanoe, due to thi 

1 of tbo arteriules, or to obliteratjoiD o 

Ihe former Wvn^ eieva^lvfied in tli' 

fpiij of the leit -vealrviiB \ii iii.xiimft"a^\^^ 
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disease, and the latter in hypertrophy of the right 
side of the heart in destructive disease of the lung, 
or in which the circulation through the lung capil- 
laries is chronically interfered with. A glance at 
Fig. 46 will explain this. 

5. As a ncceBsary consequence of dilatation of 
the heart. We have already mentioned that this is 
the case in valvular diBea.Bes ; so also must it be, if 
the circulation is to go on, in dilatation of the henrt 
arising from any other cause unless very temporary. 

6. As a consequence of increased musciilar exer- 
tion. This is the case with athletes, and with tho^e 
who ply some very laborious occupation. It must be 
remembered, however, that not infrequently there is 
some little valvular defect to account for hypertrophy 
in not a few of such cases. Only repeated and care- 
ful auscultation can eliminate that possibility. 

Under this same head may be considered the 
occurrence of hypertrophy in cases of long- continued 
palpitation. In the examination of a largo number 
of dyspeptic females in the casualty department of 
St Bartholomew's Hospital some years ago we found 
that the relationship between palpitation of the 
heart and dilatation was very constant. In some 
cases a very coueiderahle amount of dilatation was 
not uncommon. 

7. Plethora is often regarded as a direct cause of 
hypertrophy. With reference to this reputed cause, 
however, it must be borne in mind that a condition 
of constant plethora is almost invariably associated 
with organic disease of the kidney or liver. The 
usual sequence of events is probably this : indiges- 
tion, palpitation, dilatation, hypertrophy. 

Horfaid anatomy and pathology.— On examina- 
tion of hvpertrophied hearts after death it is at once 
obvious that the hypertrophy is either partial or 
general. At one time all four chambers may exhibit 
hypertrophy of their walls, at auotXveT vKme. 'Ooiefe 
oalf, and sometimes the hypertro^ihj \a euut^^ *««- 
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Bided, and again, as before mentioned, but 
cases one chamber alone may show a distinct 
in the thickness of its muscular walls. 

With the hypertrophy dilatation is almost alwaja: 

Ksent; thia is known as excentric hypertrophyi 
o other terms are used to express conditions wbidE 
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FlO. 47. — Dinpvm of tlie enlargement of the heart to 
tbe riglil and to the left in eiitntrio hypfrtrophy of 
the right or left sides reepeitively. Tbe aniuter- 
riipted line indieatea the normal heart; the iinall 
interrupted line indicntes right hypertrophy and dila- 
tation i the line le^a interrupted indicate! left hyper- 
trophy and dilutatioD. 

i£ they ever exist during life are at any ntte tct 
rare ; these are simple hypertrophy when the wal 
are thickened without any increuse in the capacity a 
the chambers, and the other concentrio hypertrophj 
tb&t is to say, bypertrophj at the expense ot t^^^ 
cbambera or hypertiopby "«"A\i twtAiBLcNlwxi, 
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Cbangei produced by hypertrophy. — In liyper- 
tropliv, the heart is changed in Weight, in size, in 
the tliickiiess of its walls, iu ahape, and in position. 

ItM weight is increased from nineOi' ten ouuces to 
twenty or tliirty or more ; tho tiie ia increased, 
may be doubled or trebled. 

Thickness of walls is increased thus : 

Niirtiml. HypertTopliipd. 

Left ventricle 4 to 45 lines. 5 to 12 or 18 Unea. 

Eight „ 1-75 to 2 lilies. 2-5 to 9 linea. 

Bight auricle 1 line. 2 lines. 

Left „ 1 line. 3 linea. 

Position. — When affected with total hypertrophy 
the heart has a tendency to incline downwards, and 
with the apex to the left and base to tho right; if 
tbe left is affected alone the prominence ia to the 
left, and if the right is affected alone the increase in 
ari-a is In the right side (see Pig. 47), 

Shape. — If the hypertrophy ia complete, the ahape 
of the heart is that of an obtuse-angled triangle ; if 
the left side is hypertrophied alone, the heart ia 
elongated and conical ; if the right side alone, it ia 
broad and spherimil. 

Mature of the hypertrophy. — Probnblynninerioal, 
that is to say, that the number of the fibres is in- 

Symptons and physical signs. — It ia practically 
impossible to separate the eyiuptoms of hypertrophy 
of the heart from the diseaaes which give rise to it. 
Indeed, hypertrojiby hy itself produces few aym- 
ptoma, but then- may bo- 
Palpitation, more oft<>n, however, objective than 
subjective, and aeldoin complained of by the 
patient, even when tbe amount of tho hyper- 
trophy is considerable. 
ShortJiess of breath, due possibly to encroachment 
on the space which should lie occupied by the 

^L Bome tigbtneas or fulnesK in tVe cVeiX. 



I 

1 



r314 DISEASES OF THE HEAKT ^H 

The pnlse is full, strong, and rapid, and is felt ^M 
plainly in t)ie smiill arteries. ^M 

A visible pulsatioa in the vessels of neck. H 

The face may be red and the eyes glistening. ^M 

With or without these symptoms the patient ^| 
enjoys good health, bat is liable to fluxions to tha ^| 
brain or lungs and to cerebral hemorrhage. ^M 

On uhTsical examination of the chest— On inBnee- B 
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On physical examination of the chest— On inspee- ■ 
tion, (a) there is bulging of the prseeordia. 
(6) The apes-beat ia estensive and forcible, 
extended to tbe left and downwards, especially 
if the left side alone be aflFected ; and marked in ■ 
the epigastrium, and to the right if the right^ 
side is affected, but also to the left, but not sal 
much downwards. V 

On palpation, the impulse ia felt to be strong and] 
jarring. I 

On percussion, the cardiac dulness is increasedfl 
downwards and to the left and also to the rigb1t.| 
so that, when the whole heart is hypertrophipd.r 
the dulness is increased transversely and longi-1 
tudinally, but not, as a rule, upwards, the area J 
retaining its oval shape. 

On anscnltation. — When the stethoscope is appliei 
to an hypertrophied heart, ihe head of tbeV 
auscultator is observed to be distinctly raised atl 
each cardiac impulse. The heart-sounds are 
increased in loudness, and are heard distinctly 
over a more extensive area than natural. 
Hearly always, murmurs indicative of valvular 
disease are present. A whiz is heard on auscul- J 
tation of the arteries when they are sligbtljfl 
pressed npou by the stelhoscope. M 

Slagmosls. — E seen trie hypertrophy of tbe heart .1 
may be mistaken for: — Pericardial effusion, medial 



tinal tumours, aneurysms of the aorta, localised 
pleural effusion, consolidation of tbe lung anteriorly j 
out chiefly for the firBt-meTvt\OBBitein4\lwn. In tbe 



pleural effusion, consolidation of tbe lung anteriorl' 
bat chiefly for the firat-meTvtittnBi tondxlvin. Inf 
diaguoais reliance muatAje ^\(wieiuYiTi «. laxfeVi' 
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ndemtion of tlie pbyaical signe (for perieardial effu- 
sion. Bee p. 301). 

If there be a amall pericardial effusion with acute 
dilatation of the heart the diagnoBis liecomes a 
matter of great diSoultj. 

Treatment. — As hypertrophj of the heart is a 
coneerTative effort of nature it ohvioualy doea not 
require treatment. 

The coiiditioDS wliich have given rise to it must 
be sought for and, if neeesBary, treated. 

Some geueral niles, however, may be laid down : — 
Excitement, great muscular eiertions, over-eating 
and drinking, and all such conditions which tend to 
produce distension of the stomach with gaa must 
be avoided. 

Purgatives are often necessary to keep the bowels 
freely open. 

Apphcations of helladonna plasters are useful if 
palpitation is troublesome. 

XX. HUatatfon of tbe Heart 

[A condition of enlargement of the chambers of 
the heart, without a corresponding increase in its 
muscular substance.] 

Etiology. — Dilatation of the heart is a problem in 
the physics of the circulation. It arises whenever 
for any length of time the normal relationship 
between the propelling power of its muscle, the 
normal amount of the blood pro]>elled at each con- 

I traction, and the resistance which the propellinj^ 
power has to overcome in the arteries is disarranged. 
Inasmuch, however, as the main circulation is, as it 
were, a double one, viz. systemic and pulmonary 
(see Fig. 46), each with its' own propelling half of 
the heart, it is manifest that the equilibrium of tbe 
forces which maintain the circulation of each part 
may be disturbed either in one ^a.t\, ot '(^fe <:i\>i\^t. 
Of coarse, as the two parte oi \.W ctcev^^a-'Ov.Q-^ •a^'i 
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continuouH, one is not absolutely independent of 
the other part, but there is do doubt that if the 
obstruction occurs iu the systemic circuhition the 
left heart is at first and ohiofly affected, and if in 
the pulmonary circulation the right heart is ]>ri- 
marily and chiefly afEected. Thus we may have 
dilatation confined to or chiefly present on one 
side of the heart. For several reasons the right ■ 
heart is more frequently afEected than tlie left. J 
Firstly, because it is weaker than tiie left, aud I 
secondly, because sufficient obstruction to liffect th* | 
projwlling power is more likely to occur in the pul- 
monary than in the systemic capillaries. 

It will be necessary to consider some of the chief { 
ways in which the natura,! eijuilibriuin of the factorK I 
nhich maintain the circulation is disarranged. 
reference to Fig. 4S will greatly aid tlie explanation, i 
i. Firstly, by an, increase in the peripheral rentt- 
ance. If this lie permanent, there is a g^radual 
dilatation of the propelling chamber, but with 
the dilatation there is, as a rule, a corresponding 
hypertrophy of its walls, and the relationship 
between the factors, even if for a time dis- 
arranged, is again righted, as the heart, con- 
tracting with greater force. OTercomes or rather 
counterbalances the obstruction. This, we may 
suppose, occurs in renal disease to the left 
heart and in emphysema to the right heart. 
The same sequence takes place if the ob*truetiom 
be nearer to the propelling force, as, for example, 
in cases of ohalraction at the valvular orifieet. "" ' * 
both these cases, the first deyialion from 1 
normal may be the inability of the dtlatii _ 
chamber to ejpel its contents at each stroirt 
It appears contrary to reason to believe tbnl 
if this should increase little by little, a 
increase in the rapidity and force of the « 
tion could oi itaeit, w\t\vo\rt.?i corcw^^iAvn^ it 
creaae of cardiac muacVe, ^toiuce ^ tiAmi^^x*! 'i 
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normal relalioiiBhip. Tbia, bowever, is asserted 
hv some. Wbat really happens ia eitber that 
the hypertrophy accompaiiiea the dilatation, 
or that dilftfjitioii, unleea very alight, produces 
all of its effecta, until mich time as the hyper- 
trophy catches it vp. Again, similar events 
happen if dilatation is due to valvular incom- 
petence, and probably also in tbe cases in which 
the total amotint of Ike blood in the body is in' 
creaaed. 
ii. The balance between the constituents of the 

I equilibrium, however, mwy be disarranged in a 
Becoiid way. The reBistance may remain the game, 
hut tke propelling power may be diminished! this 
happens when from any cause the power of con- 
trtu.-tion of the muscular substauce ia diminished, 
either (a) constitutionally, e. g. in ansemia, in 
convalescence from acute diseases, or (6) locally, 
when tbe muacular substance ia actually degene- 
rated from fatty changes, inflammation, or 
the like. 
ill. Again, the resistance ma J fceyreaier/ftanHorwiaZ, 

Pbutthe power may diminieh, having been increased 
to or ahove normal. Tbia is tbe case when hyper- 
trophy is succeeded by fatty degeneration of the 
heart fibres. 
Tbe first of the above conditions has been consi- 
dered in the last section. The othera are those to 
wbicb attention is now being directed. 

Tbe question naturally presents itself, bow long 
may the circulation be maintained and dilatation con- 
tinue or iuereuse ? Tbe answer as naturally divides 
itself into two sections. Firstly, the dilatation must 
be in nearly all cases very gradual, and must oft*n 
be interruiit«d, possibly by a temporary energy in 
the rousculax coutractiona, due either to a general 
improvement in health or to an estra stimulo 
supplied by medicines or what not, ot l\i.fe \ii«it'i»»! 
may be temporarily diminl&hed. 



318 DISEASES OP THE HEART 

In all cases, however, the tendency must be for tk 
dilatation to increaae, however slowly, except in those 
in which the want of tone in the heart muscle is a 
temporary condition, and one certain to be recoTered 
from 

This tendency ia aided as time goes on by the 
effects of the increasing dilatiition. Then comei i 
gradual weakening of the dilated chamber, from 
stretching, a diminishing amount of blood sent iuto 
the arteries, a ra]>id, irregular, and mure and mors 
inefficient contraction of the heart ; increased venoiu 
pressure with serous eSusioua, diminished arterial 
pressure and small pulse. 

At last a time comes when the cham.bera become 
so stret^-hed that their walla are no longer able to 
contract upon their contents, and a condition o[ 
asystoHam of Beau results, and the heart atop* 
beating. 

Although, as a rule, these steps are slow, yet what 
may be called accidental cireumHtances may hurry 
them, and an intercurrent bronchitis, for example, 
to which there is a tendency from the congested con- 
dition of the bronchial mucous membrane, may 
greatly aggravate the condition of a patient Buffer- 
ing from heart disease, and in whom, it may be, the 
liypertrojihy is giving way to degeneration. 

Poat-moTtemAppeaTances.— The dilated heart 
after death appears, as a. rule, to bo larger than 
natural, and frequently the cavities are distended 
with clot. The right ventricle is the chamber which 
most often exhibits dilatation, and the niuscular 
substance is stretched and thinned. The tissue of 
■the Di^an does not present under the microscope any 

iparent alteration from the normal, unless the 

' Ltation he the result of fatty changes. Althoufrh 
luently associated with valvular disease, yet ihe 

Wes may be fouud competent to close the orifioMi 
.,. dilated hearts. 

JBrmptoms.— Even w'tilal re&^.vvutm'j' 
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Vi uncompeii sated dilatatiun of the lieart it is not 
easy tu sav what symptoms ai'e due directly to dilata- 
tion and what to its cause. The chief, however, maj 
be stated as follows : 

Palpitation. — Palpitation ie more oft«n trouble- 
some than it is nbeo the hypertrophy continues 
to he compensative, although the impulse of the 

» heart is much less forcible and diffused. As 
tefore mentioned, the symptom is seldom much 
complained of aa long as the hypertrophy of the 
heart is able to maintain the circulation in a 
fairly normal condition. It ia due first of all to 
the endeavour of the heart to make up in the 
frequency of its conlractions for the diminution 
in. the amount of blood "which it discharges at 

I each contraction. I'he eymptom ia felt too as 
long as dilatation exists without hypertrophy. 
It is therefore frequently present when the 
muscular substance is weakened from any cause 
whatever. 
It consists of a disagreeable fluttering and throb- 
bing in the ptiecordiaL region, increased on exer- 
tion and after meals. 
Jia the tissue of the heart becomes still weaker, 
irregularity is added to rapidity, and the impulse 
gets less and less forcible and often impercep- 
tible, but the subjective aensatiou may continue 
or may be felt even more plainly than before. 
Dyipiiaa.— Considerable difficulty in breathing.in- 
creaaed on the alightest exertion, ia experienced 

»at first when walking uphill or upstairs only, but 
gradually progreasing until the subject of the 
disease cannot rest unleaa he aita up in bed or on 
the side of the bed. He sleepa little at night. 
^is symptom is to be attributed to the gradual 
congestion of the pulmonary vessels from the 
obstruction to the circulation from in front. 

Land from imperfect coatiafitiioTL ol ft« tv^cA* 
veutiicle. 
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Cyanosis. — The patient after a varying time 
bits a certain blueness of the lips and toDgne, 
and tbe venules of the face are dilated, TbiB 
blueueaa is due first of all, to imperfect ox^ge- 
nution of the blood from delay in the circuLi- 
tion. Afterwards, there is added to this, a 
permanent dilatation of tbe veins. 
Dropsy. —EfhisioD of Berum into the iissuea is a 
natural and invariable accompanimeut of the 
venous congestion. At first it is generally con- 
fined to Ihe lower extremities, but lattr on it 
is more or less marked elsewhere, and extends 
to the subcutaneous tissue of the back, to that 
of the scrotum and face j later still there are 
dropsical effusions into tbe serous sacs, into tbe 
peritoneum, pleura and pericardium. 
Congestion of internal organs, e. g. 
Of the liver, with enlargement, more or less painful, 
and sometimes pulsation, slight jaundice, hepa- 
tic breath. 
Of the kidueyg, with scanty, high-coloured urine ot 
high specific gravity, depositing abundajit urataa 
on standing, and containing some albui 
varying from a mere trace to i or i. 
Of the brain, with drowsiness, apathy, wandering 

night, bad dreams. 
Tbe Pulfte is small, rapid, and irregular, ol 

intermittent. 
Physical signs are not marked. The apex-beat is 
diffused, probably displaced, perceptible in the epi- 
gastrium, or to the left, but is feeble and often 
neither to be seen nor felt. There is an extension of 
the duInesB to the right or left, or in lM>th directions, 
much in the same way as in hypertrophy. The 
heart-sounds are weak; the first espeeially so. 

It should be remembered that there are sometimea 
added the physical signs of incompetence of the tri- 
cuspid valve, shown ca^ieuially in i^ulaation of the 
JtUfoiar veins, and pu\aa.X\oii oi ftiii \vN«r, -wAV «■ 
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without a systolic murmur, loudest over the easiform 
cartilage. 

Course and terminations. — 1. If the dilatatioo is 
followed or com [i en Bated for by an increase in the 
niiiBcular tissue of the heart, the symptoms which 
hare arisen in consequence of the dilatation disappear, 
and, for a time at any rate, the patient is free from 
the shortness of breath and palpitation or baa them 
to a very slight degree. 

2. When the dilatation arises from a permanently 
degenerated condition of the muacle, even although 
it have been hyperlropbied for a time, then the 
progDOsia aa to anything but a temporary relief of 
symptoms is unfavorable, and, indeed, the tendency is 
djatinctly from bad to worse. The obstruction of 
tbe circulation in the lungs increases, and the lungs 
themselves gradually become waterlogged. It is 
astonishing, however, how long patients live on in 
this condition, varying from day to day. (Edema of 
the lung, or some intercurrent affection, usually 
after a time terminates the case. 

3. When the dilatation is due to a weakened con- 
dition of the heart muacle, which is not of necessity 
permanent, then it is certain that the patient may 
be very materially benefited by careful treatment, 
and recovery may take place. Such conditions are 
noted in anseuiia, prolonged dyspepsia, and in conva- 
lescence from fevers and other debilitating Qlnessea. 

One or two consideratioDs with respect to such 
cases may be added, viz. : 

i. When dilatation to a moderate amount arises 
from want of muscular tone, the arterial tension 
is probably diminished, and so the weakened 
ventricle may be sufficient to maintain the 
circulation. 

ii. Dilatation of the heart, although sudden death 
may arise from it, is not often a hopeless condi- 
tion unless the musculur tissue is permanently 
weakened by actual degeneiaVwn, 




Treatment! — Naturallj falls under the threi 
bends representing tbe three uonditiouB under vhici 
dilatation arises. 

1. Whea the hypertrophy of the heart followedil* 
tatioQ, ao tbat it ntav be compensated for, Utlll 
treat aie at is required escept— 

Entire rest. 

Abstention from excitement of all kindB. 
Good nutritious diet, frequent light meals. 
Tonics, such as iron and strychnine. 

2. When dilatation ariwes from debility of t 
heart muscle aa a part of a. general debility, 

Change of air and scene, sea air often beiig 
es|iecially beneficial 

Gentle exercise, to be gradually increased U 
the strength in creases. 

Good nutritions diet— milk, eggs, alcohol is 
the form of light wines — Burgundy, Ehint 
wine and the like. 

Tonics, of which especially iron in the torn 
of tartarated iron (gr. t), citrate of iron 
and quinine {gr. viij) or citrate of ii 
ammonia (gr. viij). Easton's ayrup (5j 
quinine (gr. ij), Parrish'a chemical tooi 
and cod-liver oil (5ij} and strychnine. 

3. When dilatation arises from degeueration 
the laiiHCuIar substance of the heart, treatmeid 
is of great importance. 

Absolute rest in bed in a suitably warm ai4 

not draughty room,aDd freedom from excite. 

ment of all kinds are necessary. 
Good nntritions diet, which should be tiqaij. 

chiefly milk, arrowroot, beef-tea, or soapci 

a certain quantity of good wine or spirit il 

often necessary. 
As to drags, (1) gentle purgatives — aenns, 

rhubarb, or ci6a,ni of tartar, to t 

constipation. 



2. Cardiiic tonics, especially digitalis (Tr. 
li\vij to TH_s), stiychoine, aad iron, 
r Symptoms must be treated as they arise. 
} If the congestion of the luDgs be great and oedeina 
Wninent, bleeding from the arm should certainly 

« resorted to. If the urine he scanty, diuretics, e. g. 

S the form of Pil. Digitalis co., which contains 
pigitalis leaTca, Pulv. Scill. and Pil. Hydraj^., is 
p^atly to he recommended. 

' For dropsy, purgatives, such as jalap, scammony, 
Ifid cream of tartar if they can be borne. 
E Local applications, in the form of hot poultices, 
trer the chest or abdomen ; stimulating liniments 
Hid the like are often grateful to the patient. 

IZX. Atropbr of tlioSeart 

[An abnormal smalluess or diminution in the size 
of the heart,] 

Etiology. — i. In the first place the heart may be 
congenitally small, so as to be in the adult no 
lat^T than that of a child. It is combined with 
retarded development of the body in general, 
and of the sexual organs in particular. It occurs 
chiefly in females. 

ii. The heart is atrophied in cases of general 
wasting, as, for example, in phthisis, in car- 
cinoma, and in old age. It also may occur in 
any condition in which there is insufficient 
nourishment supplied to it, as in cases of inter- 
ference with its blood-aupply through the coro- 
nary arteries. 

iii. Prolonged pressure, as in pericardial effusion 
or chronic pericarditis, sometimes causes the 
heart to become atrophied. 

FoBt-mortem appeaxanoes. — The congeQitally small 
heart is as above mentioned like that of a chUa\ \1\9, 
a normaJ heart in miuiature. "WVeii "A '\ft tina t«*«^*» 
of dieease it ia also small bolt m its ca.v\X]i«a a.iA'va.'CQft 
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thicknees of their walls. It is generally antemic and 
flabby, but may he hard and flbrouH. The fat dis- 
appearB from the sulci. Within the perieaidium ia 
I an abnormal amount of fluid. The coronary Tea wU 
are often dilated and full of blood. 

STrnptoma. — 1. Congenital »mal!neBe of the heart 
is Baid by good authorities to give rise to — 

Frequent fainting attacks. 

General malnutrition and hindersd development 

Palpitation. 

Chlorosis and antomia. 

ii. When acquired, (a) as part of a general marii- 

The poise is small ; the apex-beat is feeble. 

The sounds of the heart are feeble. 

There is venom engorgement more or less marked, 
with or without — 

Cyanosis and dropsy. 

(6) When due to local dinfurhance to theeontradm 
of tlie heart there are, in additioQ — 

Palpitation and 

Dyspnoea, and the other signs are exaggerated. 

(c) When the result of fatty degeneration — 

Cyanosis and dropsy, with feeble pulse, cold ai>d 
blue extremities, diminished cardiac dulnen. 
and weak heart-sounds are present. 

Treatment. — Muscular eiercise of any violent 
Idud is to be avoided. Good food, and good genenl 
hygienic conditions ; wine in moderation, and ionxt, 
both general and local, — quinine, iron, strvchnine. 
and cod-liver oil — may be employed. 



IT. EndooarditU [inflammation of tbe serou 
membrane lining the heart] 

Etiology. — Inflammation of the endocardium ari»« 
iDnder many ot the coai\Vwa'4 ^V^fAi Iib.t« been 
described as giving origin to ■coYvoa.tftA-Ovi. 
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(1) Rhenmatlsm. — As of periearditie, rhemnatiBm 
is by far the commoneBt cause of endowwditie, 
and, indeed, this affection ia even more likely to 
arise in the course of acute rheumatism than is 
pericarditis. The cases in which endocarditis 
is most likelj to appear cannot, we think, be 
accurately pointed out. Some, however, believe 
that the likelihood of endocarditis is in direct 
proportion to the severity of the joint affection. 
' (2) Aonte tubal nephritis. — Next to rheumatiam, 
Bright's disease must be considered as the most 
frequent cause of endocarditis, although the 
exact relationship between the affections is not 
properly understood. 
(3) Tae acute speciflo fevers, including pneu- 
monia, diphtheria, measles, and puerperal fever, 
appear to give rise to endocarditis, usually of a 
severe form. 
(i) Extension of inflammation. — Extension of the 
infiainmation, either from the pericardium or 
from the heart muscle, will induce inflammation 
of the lining membrane of the heart. 
(5) Syphilis. — Endocarditis occasionally arises in 

the course of syphilis. 
The male sex, middle life, debilitated conditions, 
especially if connected with chronic alcoholism and 
the presence of an already diseased valve, predispose 
to the severer variety of endocarditis. Of the less 
severe variety, those conditions which tend to pro- 
duce rheumatism may be aaid to predispose. 

Pathology and morbid anatomy, — Infiammatioa 
almost always attacks the endocardium of the valves 
of the heart, and not, except in rare cases, the lining 
membrane elsewhere. Its effects are chiefly mani- 
fested at a little distance from the edges of the 
cusps, and mostly on the surface of the valve which 
is subjected to friction or to the force of the blood- 
Biream, for e^iumple, on the »eiitirieu\at awrtsRa'A iJcfe ^^ 
^^u^^a^ea, and at the situatiou 'n\\e'ce> tiae^'^^y^ 
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contact when closed, in fact, chiefly on Iheir lanstod 
edg«a from the corpora. Arantii to their 
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Fis. 48. Section of n noilule in njalignant endoeir- 
ditU(Ziegler). 

a. Endocnrdinin. 

b. Snbendocanliat fibroDi tiuue partlj infiltrated 
with Uurocytes. 

e. IiiGltmtfid lencoo.vti's. 

rf. Upper purt of the growth oomifting' of fibrtnu 
and xranalar coiignla. 

t. CiilonrleSB deiiuclentEHl protjiplismie maasei. 
/. Finely gmnnlsr BiiUtanoei, ? micrococci. 

g. Zone of tranBition from the nndeftmjrd infiU 
tratvd tiuue to the uecroeii and coagulated ti»ue. 

nients ; and on the mitral valve on its anricaltf 
eui-face. 

The affection attacks the left side of the he*it 

after birth, but during intra-uterine life it aSecU 

I the right side, being the cause of some of the 6o-caIU4 

I congenital malformations. 

The cause of the iuflammation is some irritatioii, 
I sometimes apparently of a specific nature. 

The process of the inflammation consists in 
ttudation into the tiBWie ot AAio endocardium of ft 
utflrial which apeeOalj vu^iev^ofta «-[igwa»A.'\:v>TvNx&n 
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s low form of fibrous coonectiTe tiaaue in which are 
many Bmall cells. 

The endothelium probably takes part in the inflam- 
mation and proliferates. The result of these 
changes is that the endocardium ia thickened and 
raised into minute elevations, often covered with 
endothelium in a roughened condition if it be pro- 
liferated, or devoid of it altogether. These eleva- 
tions form what are called vegetatwnt or granula- 
tions upon the valves. In consequence of their 
roughened surface, they form points of friction to 
the blood as it passes over them, and the result is 
that fibrin may be deposited to a greater or less 
estent upon them. Thus, in a well- developed con- 
dition, small delicate papillre of a red or grejish-red 
colour, or harder, thick, and more coarsely granular 
wart-hke processes, of which the most superficial' 
layers consist of deposited fibrin, are seen in the 
situations above indicated. 

The form of endocarditis we have hitherto de- 
scribed is called papillary ; there is, however, 
another though rarer form of the affection, but both 
are included under the head of acut« endocarditis. 

This form is ulcerative endocarditis. In this 
condition the irritation produciiig the inflammation 
is more severe, or possibly of an unusual character, 
with the result that the exudation, instead of under- 
going organisation, increases in its cellular elements 
and forms pus. Irregular ulceration of tbe surface, 
with a certain accumulation of pus in the floor of 
tbe ulcer, is thus produced. The edges of the ulcer 
are swollen and thickened. 

There appears to be strong evidence in favour of 
the belief that the cause of endocarditis, in some 
cases, is distinctly specific, but whether all endocar- 
ditis depends upon micro-organisms is not by any 
means cer^n. Tbe relation between cases in which 
the cause is evidently myeotic and cases in which. 
this ia unlikely ajjpears to be mucU ttift sa.\Qfc 'iL* 
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between pneumonia undoubtedly specific and puen- 
moDia in which the specific element is far to seeV. 
In some cuaes micrococci in zoogloear masses haw 
been demonstrated by obBervera in the ulcerationt 
of the endocardium. They have also been demon' 
strated as forming plugs, in the muscular tiisna 
of the heart and in the blood-vessels of the kidney 
and spleen. Tlie resulta of culture experiments anl 
inoculations so far, cannot be considered aatisfactotji 
If the disease is always due to micro -oi^msms it H 
questionable whether the same micro-organism b 
the agent in every case, as the affection arises in th| 
course of so many different diseases, presumably 
produced by different kiuds of micro-organisms. 

The micrococci are probably introduced into t 
system, in some cases through open wounds, ai 
when this method of entrance is not availably 
through the lunga or alimentary canal. 

The results of the infiammation of the eDdocardinni' 
may be thus summarized : 

a. Thickening, rigidity, and retraction of ike pafecfc 

These are the common results of the inflamm^ 

tory process, from which arise valvular obstntfr' 

tion and incompetence. 

6. Galeifiealion. Very frequently after aom» 

the vegelations become the subject of calcift 

cation, and are felt post mortem to be of stoi^ 

hardness. 

)s, Laceraiion of the endocardium, either of tt 

chordm tendinea; or of the valve itself or of on 

1 surface of the valve only, giving rise to — 

d, Aneurytm of the valve, or in rare cases whl 

laceration of the endocardium in the held 

chamber takes place, the blood may he fo«« 

into the tissue of the heart itself, forming a— 

JS- PaJee aneurysm of the heart 

if- jlrfAi!«ioJMot t'hevB.\5eft\ootifeM.o*.\vev,e«^eci^ 

of the chordsB tenflAweK, \.^u4M'^mt -« ' 

incompetence and obaXiuatioa. 



!> 



3S9 

A slower form of mflammation of the endocardium, 
resQlting in thickening, and with chronic changes in 
the valves, wherebj they become unyielding and in- 
competent, arises not infrequently. 

The pioooBs of the inflamtna.tion is simitar to that 
which has been described, hnt the steps of it are 
slower. It ocoura at parts which have been subjected 
to mechanical strain. 

The remote effects of endocarditis are to be traced 
to the fact that the fihrinons masses deposited upon 
the valves may be swept away in larger or smaller 
quantities by the blood current, witb the production 
of— 

Emholitm and harmorrhagic infarction in the lung, 
apleen, liver, and kidney ; 

Of embolism and capillary apoplexy, with or without 

Bofteaing of the brain, and of 

'Gangrene of the estremities, and general pysemia. 

Chorea is believed to arise in some cases from 
minute embolisms in the brain, in the course of 
endocarditis. 

Srmptoms. — Cases of endocarditis may be 
divided into two classes, (1) simple and (i) malig- 
nant or ulcerative. The symptoms and causes differ 
in the two forms of the disease. 

1. Of nmple endocarditis, — Simple endocarditis 
constitutes by far the larger proportion of the oases. 
It occurs in the course of acute rheumatism, scitrlet 
fever, and other affections. It cannot be considered 
an independent disease. Its symptoms, if it give 
rise to any, are apt to be confused with those of the 
disease to which it is secondary. If, however, during 
an attack of acuterhenmatismor the like, the patient 
more or less suddenly eihibitsallorany of the follow- 
ing symptoms, endocarditis may be suspected. 

Fain in the prscordial region, if it has nut existe- 
there before, or an increase of paiu i£ it htts. 
I A npid, feeble pulse. 
t palpitation of the heart, t\ie V^ia.-^ •iOT,\.taR'0v\ 
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more rapidly but less forcibly tban it did pre 

Dyspnoea, or au increase in the difficulty of breat] 

ing ; considerable increase iu febrile diatarbanoa 
And the auspiciou is confirmed if, on examinalii 
of the chest, there are found — 

(a) A more extensive and forcible impulse thi 
natural, or a fluttering character of the ape 
beat on the application of the hand, 

(b) Increase of the cardiac dulneas due to the dil 
tation, which results from the Talve mischief. 

(e) A systolic or a prsesystolic murmur, loudest 
the apex, or a double murmur in the same poi 
tion, which was not present some days or boui 
before, and an accentuation of the pulmoniu 
second sound. The aortic valves are seldoi 
attacked with acute endocarditis, but when the 
are there may be discovered, on auscultation, 
systolic, a diastolic, or a double murmur, louda 
over the second right interspace near the Btemui 
and traceable up and down that bone. 
2. Of malignanl or ulcerative endoearditie. — A 
though simple endocarditis is generally com 
with rheumatism, the malignant variety is much lesa 
comm.on iu those who hare been previously attacked 
with that disease than in some other conditiona. 
Thus in only 24 out of 209 cases collected by Osier,* 
did the affection arise during the progress of acute< 
subacute rheumatism. It is generally associated wit 
the specific fevers. A considerable proportion of the 
who sufFer from the disease in the malignant foi 
are the subjects of old aortic valve disease. The sy 
ptoms of this affection are very various, and dif 
considerably iu the various conditions in which 
arises. Thus when arising iu acute rheumatisi 
there may be marked bead symptoms, delirium, big) 
fever, and coma, and when in other diseases then 
m&j be all the symptoms of general blood -poisoningj 

• • Gulatoiiiati l^ectMes,' VBa^- 
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Pthe affection may closely resemble typhoid or typhus 
fever, cerebro- spinal meningitis or hEemorrliagic 
smallpoi. Osier strongly ui^a a protopathic origin 
of the disease in some instances. In forty-five of hia 
ca^ea he could find no history of any of the affections 
likely to produce endocarditis. Many were of a most 
fatal type, and no less than ten died within a week 
of the onset of the attack. These cases began with 
rigor and headuche, vomiting and high fever, and 
sometimes there was early delirium and unconscious- 
ness. The symptoms resembled typhus or typhoid 
fever or pysamia. 

SlaE'naafB. — From theaecouut of the symptoms 
it will have been evident that the dia 
carditis, except the simple form ai 
of an attack of rheumatic fever, ii 
impossible. If the malignant form occurs during 
rheumatic fever, however, as the heart is constantly 
examined, should an endocardial murmur arise, and 
the symptoms become greatly aggravated, and should 
delirium or the typhoid stat* supervene, the dia- 
gnosis of endocarditis will probably be made. 

Again, if high fever of an irregular typie arise and 
persist in a patient who suffers from aortic valve 
disease, especiatly if there be evidence of embolism 
in the lung, spleen, or kidney, malignant endocarditis 
is probable. But if either the simple or the severe 
variety of the affection arise in the course of the 
specific fevers, including pneumonia and diphtheria, 
it is very probable that if, on the one hand, the 
affection is slight, it will not give sufficiently charac- 
teristic ayiuptoms to surest a systematic examina- 
tion of tbe heart, and that it will iu consequence be 
overlooked, and that if, oa the other band, it is 
eevere, its symptflms will be looked upon as those of 
the original disease, and endoearditis will be undia- 
gnosed. Again, it may be mistaken for pytemia, to 
which, indeed, it may give rise. 

_ Ciironic eiidocarditia may goou wii tewwATi ■vs.^wai 
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pected for years, the changes which damage the 
TiblveB progressing bo alonlj that little or no ineon- 
Tenience is caused to the patient, and the dlHease of 
the valve is often revealed by an accidental eEamina- 
tion of the cheat for life asBurance or what not. 

Terminatioiis. — 1. Complete Be ooveir ia pes- 
Bible if the valves are not much damaged, but if poB- 
sibte ia verj rare. A method of recovery by cicatri- 
sation of the involved tissue has been deecribed. 

!. Incompleta Keooverr. — The aSection usn- 
ally gives rise to chronic valvular diseases and their 
consequences. If the heart undergo compensative 
hypertrophy the patients may live for many years in 
comparative comfort. 

3. Death.— a. From the affection itself. This 
a rare, and scarcely ever occurs in rheumatic endo- 
carditis ; if from the infective form, death may arise 
from cardiac pulsy ; mdema of ike hings; attkeftia/rom 
fever ; softening of the brain ; or pyxmia. 

6. From valvular diseases and their consequences : 
embolism ; cerebral apoplexy ; gangrene of the exlremi- 
tiee ; chorea. 

FromoBls. — Although death is rare from uDcom> 
plicated endocarditis, the prognosis is always grave, 
since on the one hand we have to expect valvnkr 
diseases, and all their grave sequelae, and also em- 
holism into the various oi^na, especially into the 
brs.in (cauaing hemiplegia), and ou the other there 
ia the chance that the inflamn)fttion may extend into 
he muscle of the heart (myocarditis). 

In the form known aa ulcerative eudocarditis. if it 
he diagnosed, the proguosta is especially grave, aa 
^Keneral blood-poisoning is almost certain to follow. 
^K Treatment. — At present thert.< is no treatment 
^B'hich appeiLra to have any influence in stopping or 
^Beaderiug less severe the course of endocarditis. 
^H Anta-rnenmatic remedies may be tried in rheumatie 
^H cases, e. g. carbonate ot ^ta.«Si\OTn. ot «e.UQYlate 
^M of sodium. 

m I 



Anti-iyphilitic dings should be ad in mistered id 
cases withndistiuct syphilitic history, especially 
in the form of large doses of iodide of potaasiuiu. 

If the action of the heart is rapid and feeble give 
cardiac stdmolants, sucb as digitalis, especially if 
thi're is any cyanosis and dropsy. 

If (e<lema oE tbe luug threaten, it is useful to bleed. 

Local bleeding does not seem to be of much use 
unless pain is present ; cold applied to the prsa- 
Gordial region is not recommended ; possibly a 
blister would have greater effect. 

Stimulants are advisable in any case in which the 
heart seems to be labouring much. 

V. Wyocardltle [inflammation of the muBonlar 
sabstance of the heart] 

Etiology.— In this affection the muscular fibres of 
the heart may uudergo nearly all the changes pro- 
duced by inflammation. 

' i. Either there is a general implication of the 
muscle, leading to its eo/lenmg and resulting, it 
may be, in its breakitig dovm and disintegralion, 
ill patchet, leaving beliind cicairieee of fibroid 

ii. Abseetg of the heart may arise ; or 

iii. As an effect of a more chronic chnnge, fibroid 

induration of the whole organ may remain. 
The causes which produce myocarditis are as 
follows : 

11. Acnte rhenmatiEm, either arising with eodo- 
and pericarditis or else independent of one or 
both of these affections. In this form of the 
inflammation, it is commonest to find compara- 
tiTely small scars of fibroid tissue, resulting from 
very localised patches of infiammation, but there 
may be a general change, and the heart-Gbr< { 
may be found post mortem to be «,^<;iU!(i 
softened, grejiah, or "jeWom^, ^.iv^ w\As;t' 
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microscope to have lost their striatiouB, or there 
may be a so-called cardiac abacess, 

2. From extension of inflammation in endo- n 
pericarditis. — When tbie is the raae the inflain- 
mation is not as a rule so severe as when it 
ariseB independently. Valvular diaeasea also 
appear not infrequently to set up the inflamma- 
tion of the muscle. Fibroid induration may 
arise in such cases. 

3. Fyiemia, septicsemia, typhns and scarlet feven, 
smallpox and the like niuy produce cardiac 
abscess, as may also embolism of the coroaary 
arteries, especially in cases of gangrene of ihe 
lung. 

i. Byphilis appears to set up the chronic form of 
the affection, which results in fibroid Induration 
of the heart. 
Post mortem appearances. — Although rarer than 
endocarditis, the inflammation of the muscular tissue 
of the heart occurs more frequently than ia ordinarily 
believed. Its seat is most oft«n the left ventnclfl 
near the apex ; but it alao attacks other parts, snch 
B the septum, and also the papillary muscles. 
Effects. — i. The early stages of myocarditis are 
I seldom observed, but if so, the condition of 

I softening and flabbioess, and the other appear- 

I ances above described, are found. 

ii. Fibroid indurations, of varying size ; and ivben 
spreading over large tracts of tissue, the blood- 

I pressure may diatend and bulge them oat, 
forming — 
iii, Cardiac aneurysm, in size varying from that of 
a hazel-nut to that of a hen's egg and upwards. 
IT. Ossification of the dilated tissue may ensue or 
the aneurysms may become filled with laminated 
clot. 
T. Abscesses may be found which may (a) open 
into the pericaidmin, -pToiMtivYvft V^xvaxi^Ain- 
(b) cause perforation ot tVe aevtwa.-, *s- '■*■ 
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lead to acute aneiirysm by the blood burrowing 
into an abscess cavitv. It is said that an abaceaa 



^V may beiiome encapsuled and dried up. 

vi. The heart is nearly always dilated. 

Symptoms. — Of necessity of the vaguest possible 
character. If during the course of acuie rheumatism 
symptoms of an acute character pointing to a weak- 
ening of the heart occur, with or withuut symptoms 
of embolism, e. g. ealai^ment of the Bplcen, blood 
in the urine, rigors, or fever, myocarditis may be 
suspected, if there be no phyaioal signs of pen- or 
endocarditis. 

In other eases, when aneurysm or contractions 
of the heart have occurred, there is much cardiac 
inability, and the heart contracts with difficulty, 
the apex-beat is hardly to be felt, and the pulse is 
Binall, irregular, and intermittent, and there is 
much systemic venous congestion, with cyanosis and 
dropsy. But these symptoms occur in almost every 
chronic disease of the heart, and so are not diaguostic. 

As for the other grave results of myocarditis, a. g. 
abscess and perforation, they are, as far as we know, 
undiagnosible. 

Treatment resolves itself, as in the case of endo- 
carditis, into a treatmeot of symptoms as they arise. 



■ VZ. Fntt7 Seffeneratlon of the Heart 



tt There are three varieties of degeneration of the 
heaii. into which fatty change enters to a greater or 
less extent. They are as follows:— (1) Fatty infil- 
iraiion of, or between the mueeular fibres, (2) Fatty 
melamorphoaif of the muscular fibres. (3) Brown 
atrophy of the heart-fibres. 

(1) In fatty infiltration of the heart there is a 
collection of fat upon the outside of the oi^iui, espe- 
cially marked and thick in the neighbourhood of the 
a uricuJo- ventricular grooves, ani a.\cia% ^3&& ws"*!**! ^ 
the coronarj arteriea, and a,t tti« b.^1. ai^ ■wiax^g^ 
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of tLe heart. When this layer of fiit, wliich is* 
present to a greater or less extent in thtj Ddrnml 
heart, beeomes very well develuped, the fatty material 
tecids to insinuate it&elf i>etween the muscular fibres 
beneath, and in exaggerated cases so presses upon 
them that in the end they may atrophy. This 
is also accelerated by pressure upon the blood- 
vessels, cutting off a due supply of blood, and so 
stopping the normal oxygenation. The changed 
processes which take place in the fibres are those 
which are described below tn the next sectiou. 

Fatty infiltration occurs in the obese, in whom it 
may be generally stated that the fat-forming element* 
of their food are in escesa. e. g. the fatty, saccharine, 
and amylaceous elements, as well as in old age, 
where the activity of the circulation is diminished, 
without what ia ordinarily considered disease of 
necessity accompanying it. 

It also accompauiea chronic alcoholism and canon, 
with or without fatty nietamorphosia. 

(2) IiL fatty metamorphosis a more serious change 
takes place from the first. The muscular fibres 
themselvea undei^o true fatty degeneration, and 
their protoplasm is converted into fat, not as in infil- 
tration, when the fatty material is deposited betweeo 
the fibres. The change which occura in the fibres 
may be local, partial, or diffuse, and if more diffuse 
the degree of the degeneration in differeat parts 
may vary, 

(a) When local, the parts chiefly liable to be 
affected are the columnte cameas, the muscoU j 
papillares, and the superficial fibres besea 
the endocardial lining. 

(b) When diffnae, the change is seldom found BO fa., 
advanced, except in those cases where a diffuae 
degeneration follows a local degeneration of the 
parts above mentioned as liable to be attacked. 

The appearance of a part, the subject of this inti- 
mate fatty change ia TpaXeT t^uwo. ■o.ftiv.Ntni. tk. i» ' 
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trownish jellowisb or mottled in the parts affected, 
Tiut may be aimply of a duller red tban that of a 
LeBilthy organ. It is always softer and more pliable, 
and the tissue is more opique. When the degene- 
ratiou is diffuse the heart appears to be more flabby 
tban is ordinarily the ciitBe, indeed, the aspect pre- 
sented by a heart in this condition removed from the 
body a few hours after death, is suggestive of the 
considerable post-mortem changes observed when an 
autopsy has been long delayed. 

The microBCopia apj>earancea of muscular fibres 
which are undergoing fatty degeneration vary accord- 
ing to the stage at which they are examined. The 
earliest change is an indistinctness of the transverse 
striations, with an appearance of granules within 
tbe protoplasm arranged longitudinally, transversely, 
or, it may be, irregularly in the fibre. Neit, the 
granules increase in number, run together in parts 
to form small droplets of oil, the transverse striations 
disappear, and finally, little is left of the affected 
fibre but granular and fatty debris, the whole of the 
muscular protoplasm having entirely broken down . 
and disappeared. In very late stages the scanty 
endotnysium is involved in tbe change and notldug 
remains of the muscle; it ia simply replaced by fat. 
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Local: (1) Ineuffi.cien.t hlood-gupphj to ihe heart 
mvsde from atheroma and other affections of 
the coronary arteries, as in Bright's disease, or 
from insufficient supply in consequence of aortic 
valve disease, or in calcification of the arteries 
in old age. 

(2) fVoin presgnre upon the Jtbrea or upon the 
blood-vessels, as in fatty infiltration, or as a 
result of pericarditis. 

B. General: (1) From diminution trt th« quantity 
of the blood or in deterioration of it» quality, e. g. 
in anaemia after severe hBemorrliB.ge,ia.';W'iVi«ia, 
or i'n [everaorm phospliOTMa^civBO'awi^.'R'^ift'S'^', 
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the general oiygeD-cairjing power of the 
coloured blood- corpuscles ib interfered with. 

(2) From interference viilh the aetivily of ihe ciVeu- 
lation, as io old age. Dilatation of the lieait 
may be supposed to cause fatty changes ii 
walls. This is speciallj the case with dilata- 
tion subsequent to hypertrophy, whereby ibe 
increased muscular tissue degenerates. 

(3) From chronic diTniituiion in the due oxygenatiim 
of the blood, as iu chronic lung disease. 

(3) Brown atrophy. — The so-caJled brown atrophy 
of the heart is a condition in which there is a deposit 
of pigment within the heart-fibres. It ia nearly 
always combined with more or less fatty infiltration. 
It occurs in chronic diseases of the heart and lungi 
and also in old age. It ia a change only to lie 
certainly diagnosed with the microscope. 

SymptomB. — If fatty change arises, which u 
simply Infiltration, produced by orer-feeding ad 
want of exercise, tbe activity of the organ may bi 
very little interfered with, but, on the other hand, the 
condition may give rise or increaae the tendency tt 
Shortness of breath. 
Palpitation. 
Faljitings,- 

Sut even if these symptoms are not marked, tha 
affection is serious, since there is always the dangflf 
of fatty metamorphosis following it. 

Fat^ metamonihoEiB gires rise to the symptom! 
of those abnormalities of the heart, which are likely 
to come from degeneration of its muacle, viz. diW 
tation and atrophy. If the degeneration be loca^ 
and duo to local causes, then, of course, the dilatatioiy 
&c., occurs only locally. The most usual symptom^ 
however, are : 

Feeble apex-beat, which is more or leas displacedj 

Feeble and slow pulse, possibly irregular ud 
iutermiUent, 

A tendency to iaintiiis. 



Shortnefls of breath, possibly tlio so-called Chejne- 
Stokea' respiration (p. 86). 

Some oedema of the extremities and elsewhere, 
with blueoesB and coldaess of the hands Bud 
feet. 

Angina pectoris. 

These Bjmptonia maybe dne to, or aaaociated with, 
the affectiona giving rise to the degeneration of the 
muscle, e.g. pericarditis, endocarditis, and valvular 
disease, and if these are present it is practically im- 
possible to extend our diagnosis further. If, how- 
ever, they are absentandthe above symptoms arise, it 
becomes possible to arrive at a diagnosis of structural 
change. 

Treatment.— A careful dieting will often diminish 
obesity. Dieting therefore, moderate exercise in the 
open air, and a course of mineral-water treatment at 
one of the Q«rman spas, of which it appears that 
Carlsbad or Marienbad is the best, should be recom- 
mended. 

In the more serious cases, great care must be 
taken lest death result in one of the fainting attacks. 
The best treatment is that recommended under the 
head of dilatation, viz. rest, change of air, absence 
from worry, good nutritious food, and tonics. Digi- 
talis, however, is believed to be dangerous in cases 
where there is marked fatty degeneration ; it may 
produce, so it is said, rupture of the heart, and is 
distinctly contra -indicated. 



Degenerations of the muscular structure occur in 
the heart ocoa«ionally. but they are chiedy interesting 
from a pathological than from a clinical standpoint. 
They are — fa) Amyloid degeneration. 
({>) Carcinoma. 
(c) Tubercle. 
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(n.) Amyloid or lardaoeoas disease may attuk 

the heart aud eapecialiy the right ventricle. 

(6) Carcinoma is very Tarely found in the tissue of 
the heart. Wben present tbe varieties are the nu 
dullary and the melanotic. It may occur in DodulE 
or it may be difEuse. It may occur as part of 
general cancerous infection or may estend inward 
from tbe mediastinum. Itia said that the canuerout 
nodules may sprout inwards into the cavities of die 
orgau. 

(c) Tubercle. — It is very uncommon to find the 
heart affected witb tubercle. Gaseous nodulea i 
suiting from pericarditis may, however, occur, 

Symptomii. — Any degeuemtion of the muscal 
walls of the heart will of necessity interfere with iti 
action. A. diagnosis, huwever, of the special coii' 
dition of de^neration, except when there is abnih 
dant evidence of the disease elsewhere, is practical!/ 



Treatment. — Symptomatic only. 
VIXI. ParaBltea 

The Cydieercus ceUalos/e has been found i 
heart, so baa also the Echinococcm. 

Z3C. Xtaptnre of tlie Beart 

It may be takes as certain that no heart perfect]* 
healthy in structure ever ruptures. The rupture « 
a heart even greatly degenerated ie very rare. 

Any degeneration of the heart tissue, especial]] 

when the walls are weakened in places, predis; 

■uptura Of these, the moat common is . 

L degeuerKtion, but myocarditia, especially if catuiii 

I aneurysm of the heart, is also a probable cause. 

Tbe rupture may arise from any strain put upo 

*e organ. It may be single or double. The OU 

, ]e rent is regular and smooth, and is nearly alwifl 

I of tie left ventricle. 
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Sudden death is the usual consequence, but there 
have been cases in which death has been postponed 
for several hours. The latter appears to be the case 
when the rupture at first does not pass through the 
whole thickness of the ventricular wall. 
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CHAPTEE XI 
VALVULAR DISEASES OF THE HEART 

When inflammation ot the endocardium or otber 
disease attacks either the an riculo .ventricular or the 
Bemilunar valves of the heart, the valves teud to be- 
come abnormal in two waja, firstly, by their imperfect 
closure thej are no longer able to prevent the back, 
vard flow or regurgitation of the blood, and secondlf, 
by their rigidity they offer a distinct obstacle to thB 
onward current. Thus, affections of the valves of 
the heart are spoken of as eitber TegfnrgitaDt or 
obstmotive. Regurgitation of the blood is due to 
incompetence of the valves. Obstruction by rigid 
valves is generally accompanied by narrowing or 
stenosis of the valvular orifice. At each valvukr 
orifice «re have two distinct abnormalities to consider, 
namely, incompetence of the valve with regurgitatioa 
of blood through it, and rigidity of the valve witil 
stenosis of the orifice. Sach abnormality produoM 
marked effects upon the heart and circulation, wlut^ 
are more or less characteristic of the lesion ; re^rK>' 
tation and obstruction, however, frequently eait 
Ltegether at the same orifice. 

The orifices of the left side of the heart are mott 
uently affected during ex Ira- uterine life, aa theit 

iBue is most likely to be attacked by disease. TliA 
irifices of the right side are seldom found to In 
'luormal except in the cases of the so-called «M1- 

nitaJ diseases of the heart. 

la considering t\ie diaeaseBolWe-^^-'HAMiiAjMfej 
Its upon the hea.it aia4 the c«t\)XtoA— -"— ■^- 
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'UTist first of all he given to thoee of the aortic and 
mitral values, as these are the most frequent and the 
most important. Under the head of aortic disease 
are included obstru<?tiye a.nd regurgitant disease, and 
the same applies to mitral disease. 

A. Aortlo Disease 

Causes. — The diaeaeea which attack the aortic 
▼alves, and impair tlieir functions, are chiefly of two 
kinds viz. atheroma and endocarditis. The former 
of these is a chronic change often associated with 
gout or syphilis, and is ty far the more common. 
Eodocarditis is much more likely to attack the 
mitral than the aortic valves ; still, either in a sub- 
acute or chronic form it may affect the latter in cases 
of recurring rheumatism. 

The aortic valves are also occasionally rendered 
incompetent by rupture from being subjected to a 
sudden severe strain. Whether this accident is likely 
to occur unless the tissue of the valves has been 
rendered inelastic by previous disease is certainly 
doubtful. 

The conditions prediapoaing to aortic disease may 
"he thus enumerated. Age : Since aortic diseases are 
usually due to the atheroma, they more frequently 
occur in the old, than in the young. Sex : Men are 
more often attacked than women. Occupation : 
Iiaborious occupations, and those in which there is 
much risk of exposure to extremes of heat and cold, 
.predispose to aortic disease. Condition oflife: Any 
Wrcurostances which tend to set up gout must also be 
eonsidered to predispose to the affections under ci 
. Bideration ; as does also syphilis. 

Foat-mortem appearances. — It is rare to find the I 
aortic valves in a state producing obstruction to the 1 
blood-stream, without finding that they are at the I 
•ame time incompetent to close th« ot\&l«. '^Vinfl 
rorene ol this is not, howevex.tVie c&.ftfe, *a SXi^i* "^^ 
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be marked incompetence without obstruction. 
condition of tlie valveB post mortem varies conaideftj 
B.blj', from a mere rim of reddish vegelations at it 




Fjq. 49. — A benrt fmni h cbbs ofalcerativo endocunlicu 

I in which tlin pntiuiit had uumeroua embolic aacurvKiUL 

The lieart and &aeury«niB are preserved in the Museum 
of SC Bartholomew's Hospital. (From a drawiag bj 
T. Qodsrt.) 
little distance from the free edges of the cusps ii 
recent Ciise of acute endocarditis, to marked efar'nkiiif 
thickening, shortening, laceration, perforation 
detachment from their insertion. 
Sometimes the valves have almost disappe 
leaving in their stead hard, cartilaginous, or calcifidjj 
masses (Fig. 49), Again, two of the cusps may X 
entirely adherent, or e^en nW ttiTee,^QTTOiE%a, eonl. 
like projection into tlie aorta-, ftiiR\B es^wJHa.^ "fl 
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[ -wiiea the cusps adhere towards their corpora 

rai-er for obstruction to be due to actual con- 
ictioD of the aortic orifii.'e. 

'he effect of the rigidity of the valve is to constrict 
orifii^i to a variable extent, Bometimes so markedly 

lat it will not admit the forefinger. 

(Effect upon the heart.— 1. Of aortic incompetence. — 
The primary effect is dilatation of the left ven- 
tricle, oitun to an euortnous extent, so that tha 
cavity is as large as a. good sized orange ; closely 
following upon this, is L-ompeusative hi/periropky 
cf the left ventricle to an equally great extent, 
so that the walls may be an mcb in thickness. 
The septum ventriculorum is pushed towards 
the right cavity. In addition to this, there is 
more or less general hypertrophy and dilatation 
of the other chambers of the heart. 
hX a late stage the muscle of the heart may be 
seen to have undei^ne fatty degeneiation, and 
the mitral valve is also frequently affected, being 
incompetent only when the dilatation of the 
ventricle has passed a certain limit, or incom- 
petent as well as rigid if the process which 
originHted in the aortic valve has extended to it. 
P) Of aortic obitrvxtum. — In those infrequent 

I cases in which there is pure obstruction of the 
aortic orifice without incompetence of the valve, 
the left ventricle may not undergo dilatation 
(Fig. 50), but, in order that the blood should he 
able to pass the obstruction nt the aortic orihce, 
the walls become hypertrophied. Thus a case 
of simple hypertrophy of the left ventricle may 
arise, together with more or less implication of 
the other cbambors of the heart. Simple hyper- 
trophy, even if it occurs, is very unlikely to per- J 
fiist for long without dilatation, as it is almost I 
imjiossiLIe for obstruction to eiL\».\. iis^ ^a-.-^ \ 

\ length of time uuacconipaju«<l \)^ \witj\a\fe'\fc'W»" 
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Symptoms and aigns. — Even those who safiertTOm.| 
most estengive disease of the aortic valvea 
experienfie little ineonvenienco, because the vhItiL 
lesions which tend, in both incompetence and ob-B 
stmetion, to diminish the blood in the arteriil I 
system and to increase that in the venous system m 
compensated for by the hypertropby of the teait 




Pig. so.— Diagrami ihowing the effect of nortio vnlve dti- 
eate. C of obatruction, and D of re^rgitntion, npon tUa 
left ventricle. In C, nitheorifire is niirrowrd, the ventriela 
lijpertrophiBS to eipel the blood with grenttr force tbrongh 
' 'ruoted orifice. In D, ■■ dunne diastole there 
gtreams nf blood into tlie Tcntricle, one onward 
from tlifl nuricle ntid tlie other bBclcwarrt from the lorUi 
ivity dilates »nA the wiilli hyperlropliy. 



K There are, however, three periods in the history of 
those who suffer from, aortic valve diseitse which are 
recognisable — 
1. The first is before ftypcrtTopKij of (fce left vetUrielt 
has taken place. In eit'tafei loTtn. ol \>ins «s.«k,'os»x- 
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(a) The left ventricle is dilated and the oircula- 
ion retarded. 
(6) The arterial aystem containa less Iilood than 
should, the arteries are uuiilled, as it is said, ia 
e oae case, because part of the blood flows back 
tto the ventricle, aud in the other because less 
ilood passes out of the ventricle at each cardiac 
ntraction, but in ordinary cases from both of these 
tsons. In consequence of this the pulse is small 
id jerky. 

(c) The venous system contains more blood than 
ehould, and there is venous obstruction, both 
■temic and pulmonary, evidenced by blueness of 
lips and face, and dropsy, together with a ten- 
jj to dilatation of the ri^ht side of the heart 
^—-- congestion of the lunga and internal organs. 
IThia st^e, if it can be made out in a case of 
it aortic disease, is luckily short, or the circula- 
woald soon come to a stand-still. It speedily 
IB into the second stage. 

The second stage is established when hyper- 
iphy of the heart sufficient to ootitpemate for the 
kttation hat arisen. 

(a) The circulation becomes more rapid and 
ronger. The pulse is stronger, although jerky, 
id the venous system, both systemic and pulmonary, 
relieved. 

(6) Internal congestions disappear, and the right 
beart, if remaining a little dilated, is also hypertro 
jphied. 

i (c) The condition of the patient is scarcely to be 
distinguished from one in perfect health, unless, as 
irery often happens, the hypertrophy surpasses the I 
dilatation, in other words, when there is too much. J 
hypertrophy for the required purpose. Under these I 
Brcumstances — I 

Palpitation is present, but it is much more ob-1 

EBtive than subjective. ^ 

Otrdae pain, sometimea oi fUe tia-^nxt cA a,"(iiy.ii« 



pectoris (p. 67), running across the chest and down 
the inaide of tbe le£t arai, is often present. 

CongeBtion of the cerebral ciroulation, shown l; 
— Dizziness, headache, inuscm Tolitantes, and pos- 
sibly apoplexy, as 8yinptt)iii8 of the hypertroph'. 
Attacks of caidiftc asthma may arise. If HteuuMi 
of the orifice be more pronounced than incompi'- 
tence, the patients are pale, and may suCEer from 
, syncope and symptoma of cerebral antemia, 

This stage may last for many years, the pattenl« 
being able to follow their oucupalions, even if labo- 
rious, and enjoying good general health. 

It should also be remembered that many cases df 
aortic derangement arise from a very chronic diaeuM 
of the valve, so that the first stage in them is hardl; 
ever seen, and the diagnoais of heart disease is ofl^D 
not made, simply bi! cause nothing arises to suggest a 
physical examination of the chest. 

3. Tbe tbird stage arises after a variable time; id 
it the hypertrophy ie no longer eompenaative. 

The new condition is due to either (i) fatty dege- 
neration of the muscle, with an accession of di' 
tion ; or (ii) an increase in the valve-lesion from 
prolonged and extensive endocarditis or atheroma; 
or it may be due to (iii) mitral incompetence, ariuug 
either from an extension of the primary disease OT 
from increased dilatation of the left ventricle depend- 
ing upon it. 

In this condition the events happen in the sequence 
of those which may be found in the first stage, til. 
diminishing arterial and increasing venous fuhiesS 
. with all their chain of symptoms. 

Internal congetHont of the liver, kidneys, biwn, 
tad more especially of tbe lungs ; cyanogit ; droptj. 
. Death may arise from (i) cedenia of tbe lungs; 
^) embolism of the middle cerebral artery ; ui 
^i) hsemorrbage into tho brain. 

Pbrslcal aiBna.— A.. OJ awrtvc iuwi^.-pelCTw*-, 

On inspection.— a. Tte av^^"^*-'^ ^ ^awjNai* 
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^B downwards and outwards even to tLe seventh 

^V or eighth rib or to the mid-axiliarj line. 
^K b. Tbere is bulging of the pr^L'ordia. 

^K c. There is a very beaviog iuipulso, diffused 

^K and forcible, with evident puiaation of the 

^K carotids, and of those artt^ries, such as the 

^K T«nipoi'alB, which are exposed to view, in which, 

^K too, there is elongation as well as dilata- 

^1 d. Capillary puiaation, which may be demon- 

^P strated by making some lines upon tbe skin of 
tbe forehead with a blunt-poinied instrument 
such as a penholder, and the marks aie seen to 
become alternately pale and red. 
On palpation. — a. Tbe impulse is felt to be ex- 
trem.elj forcible and diffused. 

6. There is a diastolic thrill over tbe second 
right interspace close to the sternum. 
On percussion. — Tbe dulness on percussion indi- 
cates extensive bypertropby of the left ventricle ; 
it is increased downwards and outwards. 
On anBGultation.— A diastolic murnmr of varying 

I. intensity and pitch is heard loudest at the second 
L right interspace, tracealile down the sternum. 
I It is often heard and with greatest intensity over 
I the ensiform cartilage, or even more frequently 
f about the fourth left interspace close to the 
sternum. 
[ The loudness o£ the murmur may be very great, 
uid often it is to be beard all over tbe front of 
the chest and in the axilla and behind ; it is some- 
times heard by the patient himself. It can fre- 
quently be traced into the larger arteries, and 
sometimes into those of medium size, and into the 
radials. 

It is often accompanied by a systolic murmur 

which is "not always due to obstruction at the 

moutb of the aorta, but it ia ■proViaNA'j &Qvat'v.\wi» 

^/£a JnerereJativeconatricticmot tte or\^te <«iiias>A*A. 
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with positive dilatation of the aacen 
(Gee.) 

It should Ise distinctly remembered 
stolic murmur varies greatly in louditeas 
and if the heart contracts feebly it m 
as often happens just preceding death 
cases it cannot be heard unless the pati 
or aits forward, and ie nearly always 
intensity by exertion, 

FlQ. 51.— Poise trncinK in a cune of acirti 
petence (amplified). The patient fraai wh 
taken frequently euSercd from Hngina pi 


ding aorta" 

that a di^ 
and inteimli 

y disappeu, 

In certain 

ent lies donij 

increased id 

ctoris. 
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Fro. 52. — PalsB tracing in a cnae of a 
petenca (amplified). In this trad 
dicrotic and dicrotic notchoe are wo] 

The pnlie of aortic incompetence is very e 
teristic. It is known as the water-hammer pnla^d 
pul»e of unfilled arteries, and by other names. It il _ 
jerky, sudden, and ill sustained. The rise to tb« 
maximum of tension is abrupt, but the fall in teuaioD 
is sudden, and in the ioterval between the beata the 
arteries contain little blood. The characters of t 
puhe are well aliowo vq a, BpV-^%m'a^v(..^iaa ' 
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!31iere is a sudden and considerable riae of the lever, 
due to the projection of tlie blood by the hypertro- 
pbied left ventricle, followed by a sudden fall as the 
blood passes out of the arteries, both backwards 
into the heart and onwards into the capUliiries. The 
dicrotic wave is not well marked. The characters 
of the puke are exaggerated by raising tbe patient's 
arm above bis bead. 

I. Of aortic ohBtruclion. — When obstruction exists 
■without regurgitation, which is very seldom, if ever 
ike eate, there is evidence of less hypertrophy of tbe 
heart ; there is a systolic thrill at the second right 
interspace, and a systolic murmur heard loudest in 
tiie same situatioo, traceable into tbe arteries. 

As a rule, however, the two affections are found 
together, and the so-called see-saw murmurs are 
loud and rasping, and audible all over the precordial 
Tegioii. 

B. mitral Dlsoase 

Caases. — Mitral lesions are nearly always due to 
acute eodocarditis, at any rate if they are primary; 
lesioQS secondary to aortic disease may be due to 
atheroma, and occasionally, if arising from an ab- 
normal condition of the musculi papillares, may be 
a consequence of myooarditiB. The mitral valve 
may become incompetent from dilatation of the 
cavity of the left ventricle. 

Of preditponng causes.- — Mitral disease is much 

3re common among the young than is aortic disease, 
as in them the conditions from which endocarditis 
arises occur most frequently. It occurs in nearly 
equal numbers in the two sexes. Occupation, ez- 
,Cept in tending to produce rheumatism, does not 
leem to exercise any special influence. 

Pathology and morbid anatomy. — In tbe earliest 
condition, when immediately following endocarditis^ 
tiiu iucompeteace probably Etriaea i-com. ■&. -w&vt ' 
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abilitj of the cusps to approTimate closely ; later 
however, the cuepa are thickened and uontracted, 
Bometiines almost calcareauB, or the chordae teadinen 
are shortened, ruptured, or adherent to the trail of 
the cavity. In steuosie, the valve cusps are shortened 
and thickened, the chordEs tendinese are adherent ' 
part, or the lower edges of the valves are 
forming a constricted, funael-shaped orifice, 
times so small as hardly to admit the tip of a finge 
or forming a narrow chink, " button hole," whiaa : 
all tbat remains of the communication between ll 
chambers. Sometimes both obstruction and t 
gitation are due to masses of hard concretione M 
ting from vegetations, and sometimes these are n 
or less movable in the blood-stream, 

Effects upon the heartand vessels. — i. Of mij 
incompelence. — The right ventricle is greatly Ijn 
trophied and dilated, and the walls may be ac ti 
as those of the left. 

The pulmonary artery and veins are dilated, t 
the walls are probably thickened. 

The left auricle is considerably dilated and hypei 
trophied, and the right auricle to a lesser extent. 

The left ventricle is dilated and hypertrophied to ■ 
moderate degree. 

". Of mitral ohstruction. — The effect of stenosia or 
obstruction is the same as in the case of incompe>. 
tence, but — 

I. There is greater dilatation and hypertrophy (t 
the left auricle and pulmonary veins. 

i. The left ventricle is not hypertrophied or dilated 
indeed, the walls may be thinner than natural 
and its cavity may be contracted. 

Symptoms and course, — As in the case of aorl 

[ disease, so in mitral, the stages which can be mai 

e three in number, and represent the perioi 

■ when (i) the dilatation of the heart b^'ns, and 

Ksccompanied bj symptomB df^noting disturbance i 

lie equilibrium o£ ttie G\Tc\j\a,\;\OTi. Vji^ "^V-is^'fl 
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■ rarciilation bas been righted by hypertrophy of the 

■ previously dilated heart, (iii) When the hypertrophy 

■ again gives way to the dilatation, and is uo longer 
m compensatory. 




Flo. 53. — Didgram Bhowing tha effect of mitral vaKe dis- 
eaBBB, A regurgitant, und H obxtructiTe, upoD the left 
aaricle and ventricle. Id A, during tlie ajatole of tbe 
ventricle, there are two streaniB of blood into the left 
anriclCi one backward from the ventricle and the other 
onward through the pulmonary veins, and so its cavitj 
dilates and afterwards lijpertropliiea ; the left ventricle 
afterwards dilntes and hypertropliies. In B the left anricle 
dilates and then hjpertrophiea in conanqueDce of the 
oUtruction to the exit of blood from tbe auricle, Tbe 
left veutrtule contracts rather than dilatea. 

First period.— When the left ventricle contracts, J 
it discburges too little blood into the aortA, either I 
because part of its contcDts regurgitates into the 
auricle, or because it contains too little blood from J 
the obHtniction of the flow from the auricle. Ia| 
OODSMj^uence of this — 

a. Tbe arterial eystem con\ia\i\8 \,oo XiVA** V\.w 
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and the pulse is of amall volume ; the patient 
ma J be pale, 
h. The left auricle ie dilated, either heoause of the 
meeting within it of two streams of blood, bact- 
wards from the ventricle and forwards from the 
langB, or because it is not emptied at each « 
traction. 

c. The pulmonary veins are engoi^ed and dilaleJ. 
the pulmonarj circulation is obatructed and cod- 
gested, giving rise to the various sjuiptoms ul 
pulmonary hypenemia. 

d. The pulmonary artery is dilated, as is also the 
right side of the heart. 

e. The systemic veins becOme engorged with blood, 
with congestiona of the liver, kidneys, and brain. 
and, in the case of mitral incompetence, tha 
left ventricle may dilat«. 

Thia derangement of tbe circulation gives rise to 
dygpnosa, greatly increased on any esertion ; imaU, 
feeble pube ; blueness and coldnaa of the extremitia, 
blumBta of the lips and tongue ; eedemaofthefMtoM 
legg ; dimimttion of the urine, which is thick, high 
coloured, and contains urates and probably albumeo. 

Second period.— The improvement of all the ahoit 
symptoms begins when hypertrophy arises. This ia 
particularly marked in the right ventricle and id ti« 
left auricle. 

By means of the hypertrophy of the walls of thtM 
chambers the circulation, both pulmonary and Byi> 
tomic, is righted to a very considerable extent, but tbi 
former, even under these conditions, is generally o*er>: 
filled, although there is no absolute obstruction. 

The walla of the right auricle, too, are thickened 
latid in the case of mitral incompetence, those of tbt 

ft ventricle also undergo some hypertrophy. 

In cases of mitral disease the duration of thill 
B never so long as in aortic disease, neitheril 
it so uninterrupted ; indefti, ftiete w uftwly alwaya 

le thortnegt of breath, poYticuUxTX^ un. e!M,-rt.\.<](n.,«~ 
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in cases of children languor and apathy, and a more 
or lesg dininelifiation to engage in games u-ith other 
children. There is also a tendenei/ to bronchitis from 
the over-full condition of the pulmonary circulation ; 
iiud broncliitis when it arises tends to put the' cin-u- 
lation still further out of gear. 

Third period. — The disarraDgement ariaing from 
the hypertrophy becoming non-compensatiTe may be 
due to — 

i. Fatty degeneration of the heart. 

ii. Over-exertion of body and mind. 

iii. Intercurrent affections, especially bronchitis. 

jv. Extension of the original lesion. 

The condition of aflaira sketched as occurring 
during the first period becomes re-established. 

The arterial system becomeB less and less filled, 
the pulse ia soft, amsill. irregular or intermittent. 
The veins are engoi^ed with blood, and there is more 
or less cyanosis and dropsy, botb of the extremities 

I and also of the serous membranes. 




Fie. 54. — Fulne tracing from a case of mitral 
P.1.11M (.mpM.d). - 
irsqnency, and volume. 



petence (Hmplifled). It it irregular in force. 



The tmne is diminished, it may be to a ivw ounces 
per diera, is high culonred, and contains urates and 
albumen, and possibly blood and casts. 

The liver is enlarged and tender, and there may 
bo with (hia some jaundice, and all the signs and 
symptomB of portal obstruction, including enlarged 
spleen, ascites, dilated voina over the abdomen, and. 
morrhoids witb gastric and iatea\.iQa.\ ca.Xa.'wV. "\s 
'ea, menstrual derangen^e&ta w^vn. 
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8i^8 of triciiBpid regpiugitatiou are vety poestUv 
present (p. 3S8). 

Langnor, drowslneBS by day and restlessness b; 
night. The chief dialreaa which ia ever present a 
increasing^ dyspnaa, and there comee a period when 
the patient is able to do no more than sit up in or bj 
the side of the bed ; his lipa and face are bluish, his 
eyes areHtaring. his breathing ia rapid, is aleepless I* 
night; has little appetite, and irregular or constipate 
bowels ; bis legs and thighs are swollen at]d t«nse, it 
may be discharging in plates from the skin havini; 
burst ; he passes Uttle urine. On listening to his 
chest sonorous and sibilant rales are heard through- 
out, and it is clear that there is much vongestioo. 
passing on to oedema of the lung. 

It is evident that suuh a state cannot be prolonged; 
it is either relieved by treatment or the patient dies 
speedily. 

Death mav be due to (sdema of the Itmg, to emliD- 

lism and in/arcts iulo internal organs, ur to someof 

the iDtercurrent maladies indicated above. 

Physical Slg'iiB. — I. Mitral regurgilati 

On inspection.— (a) The apei-beat is found to be 

displaced downwards and outwarda, and is (h) 

more diffused and forcible than naturaL It is 

also felt in the epigastrium. In the third period 

it is diffuKcd but is not forcible. 

On palpation.— It is stated that a systolie thrill 

is nomt'times present. 
On percussion. — The percussion dulness ia is- 
^L creused chiefly in width, aud is also displaced 

H outwards and downwards to correspond with 

^^ the altered position of the apex-beat 

^^ On attscnltatlbn. — There is a loud blowing or 
^B rasping systolic murmur, heard loudest orer tilt 
^H situation of the apex -beat, traceable to the IcA' 
^H lateral region and heard at the angle of tit 
^1 Bcspula behind. 
H It is often heard al\ o'^et ^ii^ \iT»W)tSaii<t.e««i~ 
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Its character is nearly alwaja blowing or rasping, 

but it may be distinctly mueical. 
The pulmonary second sound ia usually accen- 
tuated. 
2. Mitral Ktenoah or obstruction : 
On. inspection. — The apex-beat is seldom much 
dis])laced but it is forcible, and is often felt 
distinctly in the epigastrium, and to the right of 
the sternum. 
On palpation. — A very characteristic thrill or 

purring tremor, presystolic in time, is felt. 
On auscultation. — A prolonged presystolic murmur 
audible at the apex-beat, or just above it, is 
heard; as a rule it ia very localised and not 
traceable into the axilla,, or heard behind. 
The accompanying first sound is usually loud but 
ehorterthan natural, and the two natural sounds 
of tbe heart are often extremely like a double 
second sound. The second sound at the apex 
is gonietimee absent, but seldom for any length 
of time. 
As re^rurgitation through the mitral valve is often 
combined with stenosis tbe systolic murmur of regur- 
gitation is frequently heard with the presystolic 
murmur, and may be present even when that is 
absent. 

The time of the murmur of stenosis also varies, 
sometimes being immediately after the second sound, 
and at other times just before tbe first, in both cases 
of course being post- diastolic. 

The murmur is generally heard best when the 
patient lies down, indeed, ia often hcaid only under 
that conilition. 

Its variation from day to day, and even from hour 
to hour, is sometimes very remarkable. 

It sometimes disappears altogethur for a shorter 
or longer 'time. 

Its characters are peculiar. It ia harsh and mi^t < 
J repreneated, according to Dt ft\)L\.\ott,\i'j \.wk "^* 
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»^d b (r, r, r, r, and b). WheTi present in its most 
typical form it can acarcelj be mietabeii. 

C. Trloaspld Disease 

Etiology. -^Disease of the tricuspid valve depend- 
ing u[)on endouarditis or atheroma is rare. Iniu£> 
ciencj of tiie valve is usuallj due to dilatation of tha 
right side of the heart arising from obstructioa 
within the pulmonary area. Tricuspid stenoBia it 
almost invariably accompanied by mitrai steuoail, 
and in half the cases by aortic disease. 

Physical SIehs. — 1. Tricuspid ineompeUnee 
On inspection. —The heart's impulse is even in tlte 

epigastrium, as well as at the apex-beat. 
On pfilpation. — Occasionally a systolic thrill is to 
be felt in the epigastrium. There is true pulsa- 
tion of the jugular veins. 
On percussion. — The percussion dulneas is in* 

creased to the right. 
On auscultation. — A eystolic murmur is heardj 
loudest over the eusiform cartilage, and sligbtlj 
to the left, very locailised, not traceable iuto tM 
axilla, or heard at the angle of the Bcapnl. 
behind, and most distinct when the patient ■ 
lying down. 
2. TriciiKpid obgtrudion : 

A presystolic thrill and murmur are present, to b 
detected most plainly over the ensifonn ci 

D. Fnlmonarr Slsease 

Pulmonary disease ia, in the great majority of casM^ 
congenital. It arises from imperfect development 
or from intra-uterine inflammation. 

1. Pulmonary incompetence : 

It is the rarest of valvular diseases. 

STmptonts. — -The eym'^tonie of the affection 
those of diUtatioQ, sivii \.'jv«'>^^'>\'*>>'i 'A. 
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right heart, with very conBiderable dyspnoea, and 
symptomsof general Tenons congestion, cyanosis 
and dropsy, apparently Boon followed by tri- 
cuspid insufficiency. 

Pbrstoal Slg'nB. — In addition to the eigns of 
hvpertrophy and dilatation of the right ven- 
tricle, 

A diastolic murmur and thrill, are most plainly 
heard in the second left interepiice, close to the 
sternum. Tricuspid regurgitation with a sys- 
tolic murmur and pulsation of the jugulars 
speedily follow, 

2. Pjilmonarj/ obstruction : 

STmptomB. — The symptoms of the affection are 
those of dilatation and hypertrophy of the right 
heart, but even when the latter is compensative, 
which is uot common, there is considerable 
dyspnoea, blneness of the lips, tongue, and face, 
with palpitation. 

Pbyfiloal SlE^iH. — In addition to those of a 
moderate degree of hypertrophy of the right 
ventricle there is a systolic thrill and murmur, 
to be detected most plainly at the second left 
interspace or at the third ribclose to the sternum. 
The murmur is traceable upwards to the top of 
the sternum, but is inaudible in the carotids. 

Sia^osis.- — The diagnosis of valvular diseases de- 
pends to a very considerable extent upon the pre- 
sence and recognition of cardiac murmurs. The 
consideration of ay mpt-oms no doubt aids the aus- 
cultat«r, but an absolute diagnosis is scarcely 
to be made unless a murmur is discovered on 
the application of the stethoscope, Wben the 
murmur is heard, the other methods of physical 
examination furnish important data. Since the J 
diagnosis depends to so large an extent upon fl 
the auscultatory signs, attention should specially M 
be directed to two ways "la ^^ivdV fe")feti. 'Oo!«tMa 
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break down when too absolute a reliance ia 

placed upon tbem. 

The two chief ways, then, are, firstly, that val- 

ruUr heart disease may exist without a murmur, 

and secondly, that cardiac murmurs maj arise with-: 

out the valves beiug affected. 

For tbe sake of oouTenience it may be as well ti 
classify the anomalous cases under two heads: 

I. Cases in which the absence of auai;ult(itor]l 
sig'ns does not exclude tbe existence of valynla 
heart disease. 

II. Cases in which cardiac murmurs are iiicoii< 
elusive evidence of valvular lesion. 

I. Heart disease without constant anscnltatoiy 
■igns. — Grave heart lesions may be present without 
auscultatory signs, and the first indicaiion of anythi 
wrong may be an attack of an^na pecloris. faintnes 
dyspncea, blood- spitting, collapse, or death, but thea 
lesions although possibly valvular are usually fatij 
heart, atrophy, hypertrophy, aneurysm of the hear' 
spasm, dilatation, or rupture fnim weakness of r 
muscular tissue. Yet it must be recollected that tl 
best authorities agree that — 

H (a) Aortic diieate wiihottt eonilant murmur may em 

Thus of aortic diseases, regurgitation is certaini_^^ 
the commonest, even supposing that Htenosis withog 
regurgitation is possible. The most certain, a 
indeed, the only sign, is the diastolic marniur. 

tFagge states that even this murmur is sometimes difll 
cnltto detect, auiJ that it is also sometimes very sUffht 
For example, of forty cases of aortic regurgitatiq 
examined post-mortem at Guy's Hospital diirini 
1870-71, twenty-six cases only were rightly dii 
gnosed, of the remaining fourteen, eleven had bew 
removed from the surgical wards of the hospital 
or were less than seven days in the wards, or had u 
notes taken of auscuUatoTj s^gtiB. "B\i.'k,\n. 'Cai^<»M 
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ftt least tbe rpgurgituit murmur, if it bad eilBted, 
must have been alight, as it was undetectted, 

Stokea recognised the fact, to wbich special atten- 
tion, should be directed, that aortic valvular disease 
may be latent, and unaccorapauied by coustunt 
murmur. The reason of this he believed to be 
that the silent disoi^auizing process may gradually 
advance without pain, cardiac irregularity, or other 
symptom which would draw the attention of tbe 
patient or of bis medical man to the condition of the 
heart; and that very likely during this period there 
would be absence of physical siguH aa well; and he 
added tbe following very important words r 

"Thus it often happens that we may with great 
care examine the heart, and find no evidence of 
disease, yet in a short time, it may be in a few daja, 
mauifeat physical signs are developed which indicate 
not a recent and acute disease, but an exlremely 
alow and lon^ cxiating affection, yet one which bad 
not, until the period of the second examination, 
arrived at the point when it was at List attended 

with acoustic phenomena I have known 

all the signs and a^mptoma of permanent patency of 
the aortic valvea to occur within a few months ^ter 
tbe effectuation of a large insurance, and yet at tbe 
period of the medical examination, which waa made 
by one of the beat observers of this or any other 
country, no sign of diseaae of the heart exiated." 

Nearly all writers agree "with Stokea that the 
gravity of the aortic lesion is not in direct proportion 
to the loudness of the murraura. He went so far as 
to atate that no one could declare that, because 
a murmur is very distinct, the disease is very 
considerable; "nor can we, on the other hand, 
pronounce absolute!; upon the healthy state of the 
valves merely because we can hear no murmur;" 
also " decrease of murmur may coincide with iucreaaed 
diseaae." This last dictum, he, however, ad.ded., 
applies only to obstruction oE "Oasn vsiivx. oVvtcsr— ^sa 
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had never observed its trutb in cases ot free regut-B 
gitation. 

Stoker' esperience id aortic disease was that — 
i. Aortic stenosis maj exist without a, constaoH 
murmur, and ihat occaaionatly, a.a the narrowiiigdl 
the orifice increases, a. loud murniiir existing befM 
may become fainter, or disappear entirely. 

ii. Aortic regorgitation, wben sufBcientlr marked ■ 
to be important, is always accompanied by a murmur, 
which is scarcely ever single ; bat that a stage exists 
antecedent to marked Tegur^itation in trhich the 
murmur may be very alight (difficult to detect) or 
absent — premurmuric stage. 

Peacock admitted the possibility of stenosis of the 
aortic (or other) orifice existing with little or no 
murmur, and this, too, although he held pure aortti^ 
stenosis to be very rare. 

Sanders, in a higlily important paper on " Tbe 
Variation and Vanishing of Cardiac Organic Mnr- 
aura,'' gives as his experience that the aortic diastolic 
Qiirraur never completely disappears; but that it 
aries greatly in intensity, so as to be eometimes in- 
.iidilile to unpractised ears to which it had been 
previously distinctly audible, and when pulmonarj 
s have been present, it has been bometimes quite 
undistinguishable by the most attentive listener ; i ~ 
regards tfae systolic murmur, he says that he had a 
found the same variations in intensity of the uiun 
as in other kinds of va.lvn!ar disease, but tJiat \ 
bad little doubt that it would be found to preM 
some variation. 

In well-marked stenosis of tbe aorta, Walslie statl 
that weakness of ventricular action or eitreQ 
smoothness of the constricted orifice may prove 
the development of a murmur ; but he conaidi 
that the aortic regurgitant murmur is coneiai 
He adds: "I can, as a bare possibility, oonoa' 
I complete destruction oi the aortic Tulves wit' 
I surface to exist witbout nvxifmaT, ^i>\W 
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obserred the fact." Walshe records a case in which, 
aortic insufficiency waa replaced by stenosis, " a, 
solitary example," and a diastolic aortic murmur 
replaced by a systolic, and a. similar case has been 
recorded by Gairdner. 

In a chapter "On the Variation and Vanishing of 
Cardiac Murmurs," Balfour has called attention to 
the fact that '" even mnrmurs dependent upon recog- 
nised organic lesions change and vary, and not uu- 
frequently disappear, the lesion of course still remain- 
ing." Of aortio regiirgitatioii, he says : " I do nut 
refer to those curious cases -which occasionally occur, 
in which, apparently from deposition of fibrine upon 
the diseased valves, the regurgitant murmur gradu- 
ally diminishes in intensity, and sometimes eutirely 
ceases to be audible ; but to cases in which, without 
co-existing disease of the Talve, its segments have 
been unable to meet from over- dilatation of the 
aortic orifice, the result of dilatation of the aorta 
itself," accompanied by a soft diastolic blowing sound, 
which occasionally disappears entirely under the 
influence of treatment. Of aortic obstmctioii, he 
agrees with Stokes that murmurs vary very greutly 
in intensity, the lesion remaining, but thut they never 
completely vanish. 

As regards the relation of tie loudness of the 
aortic murmur to the lesion it is a very general and 
acknowledged belief, as before said, that the loud- 
ness of tbe murmur is not any eviiienceof Ihe degree 
of olistrnction. H. Davies expressed this belief in 
the following words : — " A small amount of obstruc- 
tion and roughness is occasionally attended by a 
much lender murmur than one of a more esteiisive 
nature, in consequence of the contractile energy of 
the heart being considerably greater in the former 
than in the latter case. Thus, in those extreme 
examples of aortic or mitral contraction in which 

f orifice has been reduced to amerechiak,ttws«a- 
'e beoomea incapable of pto-poWvvig a»l i»ti»\ft.iOTr 1 
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able amount of blood from its cavity, and the resultiiig 
murmur is observed to be weak and iniperfeet.' 

In tbe examination of doubtful cases of aortic 
disease, theu, we should not neglect the advice giren 
by Eosenstein, which embodies many well-known 
points of importance in the esaraination of cases of 
supposed aortic disease. " In some cases, when the 
patient is in the horizontal posture, a loud murmur 
is audible, which completely vanishes, or becomes 
very indistinct, when the vertical posture is assumed, 
la general it seems to me that tbe sitting posture a 
most favorable for hearing these endocardial mur- 
murs. But in dubious cases it is better to let tboi 
patient exert himself a little, and then examine 
in different postures before giving one's final opinios 
aa to the presence or absftnce of murmurs." 

Neither Quttniann nor vou Kiemeyer mention* 
the possibility of overlooking an aortic diastoIiO' 
murmur. Hayden admits the possibility of botli 
the systolic and the diastolic murmurs disappearing 
the former by extreme debility of the left ventriclei 
the latter from two different causes — viz. tempoc 
rary restoration of valvular competency by tin 
lodgment of a plug of fibrins in the abnormal pML 
B^e, and debility of the left ventricle from btt] 
degeneration combined with a rigid and iDelMtU 
state of the aorta. 

(6) Mitral diseaees may also exiH, without constant 



Disease of the mitral valve is of such frequc 
occurrence that great opportunity is doubtli .^^ 
afforded of recording cases of alteration or disap 
pearance of previously existing murmurs, or ol tal 
occurrenceof marked mitral disease without murmoi 
throughout its whole course. Fagge, indeed, pcontej 
out the fact that peAtt-ps \j"cea-^i!,to\ic murmura a 
he overlooked from \i^e,vt ^iV«ttea4 \*i NJii* i«si 
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first heart-sound ; but even this supposition is insuf- 
ficient to explaiu the numerous instancee of mitral 
stenoBia in which the murmur has been absent. 

The same author in hia original paper collected 
forty-sevett cases of mitral stenosis found after death, 
in only seven of which had the presystolic bruit 
been discovered. And even allowing that fift.een to 
twenty had to be subtracted as having proved fatal 
before thorough eiamination, yet the proportion of 
diagnosed to undiagnosed cases was only about one 
to four. Further experience confirmed his belief 
that the cases of mitral stenosis undiscovereil from 
absence of presystolic bruits during life are very 
numerous. He added that, even if a presystolic 
murmur has once been detected, it may for a time 
or altogether disappear. In the later stage of the 
disease, when the heart is beating quickly and irre< 
gularly, " it is almost always absent." It alters 
with illness, disappearing or returning with mus- 
calar exertion, with alti^ration of position, sitting up 
or standing, with running upstairs, and with eiinilar 
circumstances. 

Of mitral regu imitation, Fagge stated that the 
systolic murmur, loudest at the apex, and audible at 
the angle of the scapula behind, is certainly present 
in comparatively few of the cases. Nearly all the 
authors agree in the main with Fagge. 

Peacock has pointed out that a mitral regurgitant 
murmur may entirely disappear or be obscured when 
the heart is embarrassed, or feeble in action, as by 
an attack of bronchitis; and also that in easps of 
advanced mitral regurgitant disease, when the heart 
is extremely irregular, the murmur may occur only 
occasionally. 

Balfour states that mitral stenosis is more fre- 
quently associated with entire absence of murmur, 
with an irregularly intermittent systolic murmur, or 
. with a permanent mitral regurgitant murmur. ths.lL 
L]rC& » pres^atolic mummr, "Bsl \«;\\*f«<t% "Caa-N. 
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tain regui^itajit miinnurB, fi'om diktatioD of the 
parts, may be entirely replaced by a perfectly Qoraul 
Bound, under appropriate treatment. 

Walshe iB somewhat guarded in what he my 
about the murmur of mitral redurgitation, " once 
established, it is, as a rule, penaauent ; but when 
probably dynaraii;, as in chorea, epilepsy, Sx., A 
may momentarily, as well as permanently, disappear. 
IE tbe cause of non-occlusion, eyen though it bft 
ot^nic, act intermittently, the murmur will h* 
present at some moments, absent at others. This 
curious peculiarity I once observed in an s ' 
male, in whom a body about the size of a largt 
was suspended by a thread-lite peduncle from thi 
larger division of the yaWe." This is, howevet] 
equivalent to stating that mitral regurgitation, evei 
when it has been due lo organic change, has t 
always a constant murmur, or, perhaps, the loudni 
of the murmur may not Iw sufficiently great to alio 
of its detection, Walshe agrees with tbe genen 
opinion, that the pr-^syatolic apex murmur is not " 
frequently wanting where mitral conatrittion is foil 
after death. He has known this murmur to eo 
and go, from day to day, in a case where the mil 
orifice was greatly contracted aud rigid. probaU 
from varying force of the heart's action. 

Andrew's summary of the variatians, Ac. of tt 
direct or mitral presystolic murmur is as follows :- 
■' The murmur varies in loudness, length, and pitd 
may disappear entirely or even be repiac«d by 
systolic apex murmur." 

Hayden acknowIedgeB the frequent absence 
presystolic murmur in mitral atenoaia. 

Sandera' dictum touching tbe mitral systolic mn 
mur is highly important : 

"I have ohserTed this murmur, when depoodei 
on organic lesion of the yalves, present very marl 
ranadoDs in loudness -anA Awtinctnese, and soi 
timea disappear aVtogetbet Iot caiiwifci^Vft ^wvtj 
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. . . . I do not, refer to the well-known obscu- 
ration of cardiac murmura by the Bound of pul- 
monary riles, or their difficulty of detection when 
the heart's action is tuinultuoua or very irr^ular . 
, . , but to ... . variatioDB of murmur 
when the circulation is in vigour, and do not refer 
to the disappearance of luurniura, which often takes 
place near the fatal termination of a L>ase of heati 
disease, or in conditions of great debility ." 

The same author refers to the well-known change- 
ability of the presystolic mitral bruit. 

Barth and Ruger, so long ago as 1842, poinled 
out that the absence of a murmur did not prove the 
healthiness of the an riculo- ventricular orifices. 

f{e) and (d) Pulmonary and Iricuspid valve diteaae 

i PuliDonRry valve disease is bo very rare that it is 
ulikely that, amid the doubts surrounding the 
' , many observations have been taken of 
e possibility of the diBeas.e existing without umr- 
of the murmur or murmurs altering or dis- 
appearing, and we have been unable to find any 
remarks on the subject in any of the standard works 
on cardiac affections. The same remark applies to 
cases of tricuspid disease. In fact, diseases of the 
right side of the heart continue to be cliuical and 
pathological curiosities. Sacders, however, infers 
the occasional absence of presystolic murmur in 
cases of tricuspid obstruction, from the fact that a 
considerable number of cases of tricuspid stenosis 
are found post mortem, which have been undia- 
gnosed during life ; and of the organic tricuspid 
systolic, he infers its alteration and disappearance 
from the fact that the murmurs due to dilatation of 
the tricuspid orifice in distended right ventricle are 
in the habit of undergoing considerable variation. 
II. Casei in which cardiac mnnunra are inoon* 
uljuire evidence of valvul&T \q&\oq&. 
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j whicb occur independently o£ val. 
Yular disease are tbe following : 

1. Anamic or A/Emic murmurs. — These murmurs 
have been already discussed (p, 110). 

2. Murmurs from dilatation of tke orifice or of (hi 
ventricle. — This kind of murmur, Q-airdner says, 
occurs from regurgitation through tbe mitral or tri- 
cuspid orifices, due to the inability of the valve seg- 
ments to properly close the orifices. They have beea 
recognised by many observers, and the Diurniur 
which BO often is heard in cases of palpitation ma; 
be of this nature, 

la an exceedingly interesting paper on the theory 
of dilatation of the heart as a cause of cardiac hsemic 
murmurs. &c., read before tbe British Medical Asso- 
ciation in August, 1882, by Balfour, many facts 
were brought forward to support the idea that all 
chlorotic and antemic murmurs are due to dilatation. 
This author pointed out that the theory adopted 
Hope,Belbngham, Potain, and others, as to tbeseati 
the functional amemic murmur at the aortic orifice, 
untenable, because, firstly, it is not propagated aJi 
tbe aorta, or in the carotid ; secondly, because 
position of greatest intensity is over the pull 
artery ; and, again, that tbe idea that the pulmon&ij 
artery itself is the seat of the murmur is tmtenable, 
as is also Parrol's theory that the murmur arises at 
the tricuspid orifice. Balfour believes that the 
murmur may be heard over any or all of these 
vatves. His idea of the effect of ancemia and chlo- 
rosis upOQ the heart is as follows :— Firstly, there it 
abnormal friction between the span temic blood and 
the venous walls, causing a venous hum, and the pro- 
duction of fluid veins at various points. Secon " 
there is accentuation of the pulmonary second boi 
due to increase of the intra pulmonary preeei 
from obstruction depending upon loss of tone 
contractile force of the caiAia* Tn\iftt\'«. Thxi 
tbe heart dilates and iijperVto^ViftR,a.Q&B.»\!ofe' 
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dilates the mitral and tricuspid valves become in- 
competent and give rise to murmura, and, lastly, the 
abnormally lai^e ventricular blood-waves give rise to 
systolic murmurs in the pulmonary and aortic areas. 
Balfour believes that the primary hiemic murmur 
is auricular in its origin, and that it is due to regur- 
gitation through the mitral orifioe into a dilated left 
auricle, as it corresponds closely to a murmur shown 
by F. V. Niemeyer to be due to mitral regurgitation ; 
these views have been accepted by Paul M"iemey6r, 
Gerhardt, and other modern authorities. 

In the discussion which followed the reading of 
Balfour's paper, there seemed, as far as can be made 
out, a willingness to agree that, in chlorosis and 
aneemia, there might be dilatation murmurs; but 
Balfour's theory of the cause of the primary heemic 
murmur did not meet with much favour. Broad- 
bent said that he had no difficulty in accepting the 
pulmonary artery as the seat of the murmur, and 
jested that it might arise at the bifurcation of 



-These causes 
lay be actual displacements of the heart, as, for 
example, by deformed chest, bj the pressure of 
tumours, or by fluid in the abdomen. Instances are 
recorded of hellows-munnura which have disap- 
peared on tapping the belly for dropsy, and have 
returned on the reaccumulation of the dropsical fluid, 
Murmur.i may be produced by mere pressure of 
the stethoscope, by roughness or projection inwards 
ot a rib, or by an exostosis, or by pressure of lymph 
outside the heart. 

4, SfurmuTe are said to occur from an unequal ten- 
aion of the gegmenls of Ike valvea, or of the sides of the 
pulmonary artery (Guttmanu), also from a tempo- 
rary or permanent affection of the muaculi papillarea, 
euvb as occurs sometimes in chorea from spasm (■') 
or in fatty degeneration from weakness of their con.- 
atitueal fibres (Guttmaun, Ga\TiG«T"\. 
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5. A metallic echo of tbe cardiac Bound may sima- 
late a cardiac murmur ; this may be produced by ui 
air-filled cavity in the neighbourhood of the hesrt 
(possibly aided by pericardial adhesion). 
' 6. Intra-ventrieular murmura may arise, which are 
said to be due to Toughening' of the inside of tlie 
ventricle, to the presence of clots, or to dilatation of 
the cavity. 

7. Murmurs which disappear have been observed m 
aeiite digeaseg, as smallpos, typhoid, chorea, erynpe- 
]&a. These may be due to temporary endocarditia, 
■with recovery, or to dilatation of the heart. Some 
of these might come under bead (4). In palpitation. 
also a murmur is often heard ; this may be either 
from dilatation or from the extreme rapidity of the 
blood -stream. 

8. Murmurs from congenital malformaliMi of tk* 
heart, and from anewryeins (pp. 377 and 389). 

We have now shown that the auaeultator laboun 

under two disadvantages : on the one hand, he he&n 

many murmura which are murmurs not indicatlTe 

of valvular disease ; and on the other, certain grave 

valvular affections nnay have no constant murmim 

What is he to do ? In many cases there is not much. 

difficulty — for example, when a well-marted diastolii! 

murmur is audible, there is little doubt in the diA* 

gnosis of aortic regurgitation, anda^^n, when apie- 

systoUc murmur is heard loudest at the apex, mitral 

stenosis may be with confidence indicated, as kIm 

:inay, with less certainty, mitral regurgitation, if Uie 

mrtnur, which is heard loudest at the apex, can be 

raced into the left lateral region, and heard at tlM 

tangle of the scapula behind, and ia accompanied by 

loud pulmonary second sound. 

' ' But supposing a murmur other than those above 

tioned be heard, what shall prove that it indicate* 

_iiic valvular disease ? 

..mi Hie locality in wHich. it m lieatct determine tt« 

(W/i'on / N ot with certamt-j , a.a^\itic\;\QTO;X-wwLTBMa| 
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may occur, according to the evidence of experienced 
obserrerB, at anj oritice, and in tbe area, of one or all 
the TalYCS. 

Win the character of the vmrmur aid the auecvlta- 
^^ttow ? Decidedly not, as functional murmurs maj be 
^ud, and organic murmurs of the gravest import may 
.lie faint and slight. 

Will the rhythm of the murmur ? Not in all cases, 
even regurgitant aortic murmurs which were 
temporary have been noticed. If systolic, nothing 
■Dould be more confusing. 

WiU the condition of the heart ? No, for in all cases 
dilatation and hypertrophy may be present 
I n. Again, can it be said that, because a murmur 
n not heard on listening carefully to a heart, no 
disease of the valve exists ? Clearly not, for the very 
gravest disease may exist, as has heev showD, without 
Any cardiac murmur, as in the case of mitral or 
aortic obstruction, or with faint and disguised or 
obscured murmurs in cases of regurgitation through 
the same orifices. 

It may be argued that the aaomalous cases are rare, 

»and that the usual diaguosis of valvular disease is not 
only easy, but certain ; and this no doubt is true, but 
it is to these doubtful cases that attention should be 
drawn. It not infrequently happens that, on exa- 
mining a patient's cbest, a cardiac murmur totally 
unsuspected is found, and an opinion as to whether 
the heart is permanently or dangerously diseased 
may be called for ; in many cases it is almost impos- 
sible to give a prognosis, betause the diagnosis is 
doubtful. In no case is it possible to definitely 
decide whether or not a patient is heart-whole 
single examination from auscultation alone, unl 
loud presystolic or diastolic murmur is heard, 
examinations at an interval of a couple of weel 
should he insisted upon. 

Treatment. — It is exceedingly qnestionabl 
whether any troatmenl dkectfei to \!tie v,"iwe. (A ■<> 
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original causes of valve lesions is o£ the alightert 
service, iu other words, one cannot meet the indi- 
catio causalis, Tbe administration of iodide oE 
potassium in cases of undoubted syphilitic origin, 
and even when the lesions are undoubtedly due to 
rheumatic endocarditis, may, however, be tried. A» 
regards the trsatntent of the affeotion itself certain 
general rules can be laid down, which are much the 
same as those already enumerated for dila,tatio]i and 
hypertrophy of the heart, and can be divided into 
the treatment of the stages : i. When the dilatotioK 
is compensated for by the hypertrophy ; and ii. When 
the compensation is incomplete. 

i. When the dilatatiaiL is compensated by tlu 
hypertrophy : 

Every effort should be made to avoid laying 
any extra stress upon the heart. 

Moderate hut not exceative exercise ; a liglit, 
not laborious, occupation ; as much as possible 
in the fresh air ; early hours. 

Good iiuiTiiiavs diet; no e sees: 
drinking ; but a moderate use of 
oontra-indioated. 

No excitement of iody or mtTid ; no raoning 
upstairs, or to catch a tmiu. 

Tonics, such as iron, quinine, or strychnine. 
Upon such lines the aortic lesions are nsoallf 
sufficiently treated, but mitral diseases more oflM 
fall into the second condition when the hypt^rtropli] 
is no longer couipensativc. Of course, as lias bea 
indicated, aortic affections in a late stage may alu 
be compliciite^ by the same trouble. 
I (iij when the dilatation is not or isaolongfl 
compensated by the hypertrophy : 

Absolute rest in bed should be enjoined ; t 
patieiit should be kept verj' quiet tn a wanu, aitf 
Iwdroom; should be fed ehiefly upon liquid foodi^ 
milk, soups, beef-tea, ch\tktn liroih, a — ' 

iLiisfards, and the Vike-, a -moifreXft « 
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good wino (Burgundy or dry sherry), brandy, 
or, in some caaea, gin should be atloved; the 
bowclB should be regulated and kept freely 
open by Carlsbad siiltB, ^sculap, or similar 
mineral waters, or, if necessary, with cream of 
tu'tar, jalap, or scammouy. 
Ab regards drugs in mitral disease there is nothing 
like digitalig, either in the foiin of the tincture 
{V\j — V\iv) or of the powdered leaves given in the 
Eonu of a pill. Of the other cardiac tonics or stimu- 
Imte, atrophanlhits is well spoken of. 
, ti aortic disease the tonics before mentioned may 
te eihibited, viz. iron, quinine, or strychnine. 

Symptomatic treatment. — As r^ards further 
treatment it frequently becomes necessary to alleviate 
rymptoms when they arise and are troublesome. 
Ilyspneea. — When the dyspncea is urgent, threaten- 
ing immodiat« death from cedema of the lungs, it 
becomes necessary to abstract blood by veneaec- ! 
tion ; ether as a diffusible stimulant, sinapisms 
to the cardiac region and to the feet, may also be 
tried. If dyspncea be not so urgent diuretics and 
purgatives should be pressed ; diaphoretics are 
hardly borne. 
(Edema sometimes becomes a most distressing 
feature of the case, and continues in spite of 
medicinal treatment. The relief which the 
{>atient experiences when the skin gives way 
and allows the serum to transucle almost sug- 
gests puncture of the cedematons part ; but this 
is usually not resorted to, except in extreme 
cases, from the dangers of erysipelas, sloughing 
of the skin, and py»mia. When it is done it 
appears to be better to make a couBiderable, 
number of punctures with a needle rather thaa. 
one or two larger ones with a knife. Smearini 
of the cedematons parts with vaseline or wi'" 
similar preparations often relieves the sense 
tensioD. 
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Blood gpitUiig, either from congestion or hsmor- 
rhagic infarction, needB no BpeciaJ treatment 
"beyond that mentioned elsewhere. As a matter 
of fact, it often appears to relieve the patient. 

Pain in the cardiac region may freqnently be 
removed by a linseed-meal poultice, by a small 
blister, or hy a belladonna plaster; small 
regnlar doses of morphia in aortic disease are of 
much service. 

PalpitaUon may be relieved by a belladonna 
plaster, but as it often depends upon some 
digestive disturbance the bowels should 
carefully looked after and the diet slioold 
attended to. 



lor- I 



CONGENITAL DJ8Ei3Ea OF 1 



H COJ 

^^^^ CHAPTER Xn 

CONGENITAL DISEASES OF THE HEART 

Etiology. — Malformations of tiie heart are due 
either to arreet of deoelopmeni, whereby the orgaa 
remaiiiB in much the Bame condition as it was ia 
early or late fretal life, or to intra-'uteTine endo- or 
postihly myo-carditia. 

Omitting the curiosity of a, congenital absence of 
the heart or of one of its cavitiids as incompatible 
■with life, the following varieties may be mentioned : 

1. Deficiency of the pulmonary artery. — When this 
condition is present the blood is supplied to the 
lungs by the aorta through dilated bronchial 
Tessels. 

2. Contraction of the aorta above the opening of the 
duettts arteriosus. — In this variety the aorta 
supplies blood to thu head and upper eitremities, 
and the pulmonary artery to the remainder of 
the body, 

8. Closure of the aortic orifice.— The blood in this 
case passes from the left ventricle through an 
open septum into the right ventricle, and pul- 
monary artery and through the ductus arte- 
riosus into the aorta. 

4. Imperfect septum ventrvnilorum, with or without 1 
diaplacemeut to the right or left, and encroach- _ 
ment upon the right or left ventricle. In this j 
cnse the aorta and pulmonary artery appear t( 
arise from the same chamber, or the origins "^ 
the tvo Teasels may \jq le^etwA. 
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5. Stenotit or incompetence of the pulmonary or 
tricuspid valves. — These abuormalilies, and 
especially those of the pulmonary orifice, 
generally joined with patent foramen ovale, are 
the most common of the congenital malforma- 
tions. 

6. Openings in the sepia between the auricles or 
ventricles, of greater or leaa magnitude, may 
exist separately, or combined with one or more 
of the malformations already described. 

Bare cases of other anomalies have been recorded, 
for example, of aheence of the pulmonary artery, oC-— 
supplementary chamhera to the heart, and the lite. 

STinptonis. — The usual symptoms of almoi 
any Tariety of congenital malformation of the 

Cyanosis, — Frequently of a very marted cbaracts 
BO that the patient has an intense bluish-blac 
appearance. The intensity of this cyanosia i 
due not only to venous congestion, hut also to non- 
aeration of the blood to a normal extent. The 
streams of osygenated and deoxygenated blood 
being in the majority of cases not kept distinct. 
The cyanosis of the face, with bluish, thickei *" 
lips and nose, staring eyes, parrot-like tongi 
cold breath, are highly charaeteristie. 
Clnbfaed fingers and toes. — The terminal ph&lai _ 
are thickened and blue, with broad, curved naila. 
The extremities are cold. The clubbing is diw 
to a very chronic thickening and hypertrophy 
of the tissues from the chronic congestion- 
Vitality is below normal, -The subjects of c 
genital disease of the heart. i£ they surriva j 
few weeks or months, which is not always tln_ 
case, are nearly always small in body, apatfaetie 
and lethargic, and take Uttle interest in what ii 
going oo. They are in fact very like cold- 
blooded aniinalB. TheiT tani^'ra.tttte is I 
and ia easily afiected. ^:^i«\T aft-wisi ^-anfi 
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are little developed. They Bometimes, but oot 
often, BuSeT iroia palpitation, syncope, dropsy. 

Pulse is Bmall aad feeble. 

It is rare for the subjects of these cardiac defor- 
mities to reach adult age, still more rare for them 
to survive forty years. Deatli arises from inter- 
current afEections, to which they seem especially 
liable. They may die from cougestiou and oedema 
of the lung. 

Pbysical SlernSi — Although it is comparatively 
easy to diagnose that the heart is cougenitaily dis- 
eased, even from the above symptoms, but especially 
if the murmur has been heard over the cardiac 
region, it is difficult, if not impossible, evea on care- 
ful physical examination to coine to a certain con- 
clusion as to the exact anomaly present. 

i. Murmurs, however, systolic orpresyatolic, in time 
are heard in various situations over the prfflcardiac 
area. ii. Thrills may also be present. Sometimes 
with these signs there exists more or less hyper- 
trophy of the heart, most frequently of the rigbt 
side. 

Treatment. — The treatment of those who are 
the subjects of congenital heart disease consists 
chiefly in preventing the occurrence of affections 
which are likely to further embarrass the already 
embarrassed circulation. Thus they should be 
carefully protected from cold, and they should be 
allowed considerable latitude as to occupation. 
Life sbould be made as easy as possible for them. 

Complications, particularly those connected with 
the lungs, such as bronchitis, should be very care- 
fully looked out for and treated. 
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CHAPTER Xni 

DISEASES OF THE THORACIC VESSELS 

I. Inflammation of tbe Aorta— Aortitis 

luflammatioQ may attiuik each of tbe coats of tke 
aorta, although with different degrees of freqvmncy. 
It is almost always of the chronic form. Acute 
arteritis, as it is generally to be traced to the effect 
of wounds, injuries, cuts or twists of the vessel, 
or else to thrombus, or more rarely to embolus 
(pai ticularly specific emboli), does not attack tlu 
aorta, excopt in the very rare possibility of estensioD 
flammatioD from neighbouring structures. 
The tunica adventitia, or external coat, is 
often inflamed. Acute inflammation is very rare. 
When inflammation does arise it is by extension from 
neighbouring parts, such as from the (Esophagus or ' 
trachea, or from the inner layers of the artery itself. 

b. The tunica media, or middle coat, is often impli- 
cated iu the inflammation of the other coats. 

c. The tunica, intima, or internal coat, is fr^ 
[Uently attacked by a very slow and chronic form of 
uSammation. The deeper layers are those chiefly 
mplicated. 

The chronic inflammation is known as atheroma, 
trteritie deformans, or chronic endarleritu. Tb* 
irocess consists of an exudatiou into the eubendo-' 
helial layers of the coat, which contains the ordinal^ 
Ofiammatory corpuscles. Tbe exudation appear^ 
B tbe first place, aa iatgei or smaller, pale red, se 



These patches of exudtttiou may undergo (1) organi- 
latum into fibroid tUtue, or may (2) partly undergo 
organigation and partly fatly degeneration, or may be 
tbe subject of (3) complete fatty degeneration, or 
(4) filially, of calcification, wholly or in part ; with 
different results : 

(1) If fibroid thickening occurs alone, it may pro- 
duce either hardened, bluish- white, ea-rtilagmoufl 
patches, or a more diffuse thickening. 

(2) If fatty degeneration occurs, the patches may 

I soften acid breiik down, and there restdts in the 
deeper layers of the intima a collection of a 
soft, yellowish, fatty ntaterial, which is known 
as an atheromatous abeceM, and this may be con- 
verted into an atheromatout ulcer, if the inner- 
most layers of the coat be removed and the 
softened material be discharged into tbe blood- 
stream. 
(3) If calcification occur, it produces hard plates 
of various sizes, whitish-yellow in colour, by tbe 
deposition of time salts in the fibrous tissue. 
It may be associated with fatty degeneration ; 
and, indeed, the tbi'ee processes, vis. fibroid 
induration, fatty degeneration, and calcification, 
may go on side by side. Sometimes tbe hardened 
patches, when examined under the microscope, 
exhibit a structure resembling that of true b(me, 
and ossi^ation is then said to have occurred. 
In the early stages of atheroma, tbe process is 
entirely confined to the outer layers of tbe int«mal 
coat, but, later on, tbe tunica media is implicated in 
tbe process and undergoes fatty degeneration and 
atrophy, and the tunica adventitia becomes thickened 



Tbe appearance of an atheromatous aorta is very 
^~«faaract«riatt c . 
^^^Tbe inner surface presenta, cm e.TL&waa.'CvsWi, 
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mimber of jellowiaL, optique patches, of smaller or 
larger size, hard and cartilaginous, or calcified, as 
well as the atheromatous ulcers above describeil. 
That these are not so superficial as they may appear 
to be on first sight, is proved by the fact that the inner 
layers of the intima may often be torn off, leaving 
behind the atheromatous patch. The openings of 
the coronary arteries are mostly, in such cases, sur- 
rounded by a ring of atheroma or calcification. Cal- 
cified patches are also sometimes depressed below the 
level of the coat and not raised. 

The parts of the aorta chiefly subject to the iaflun- 
mutory changes are those most exposed to strain, viz. 
arch of the vessel and the places uikere branches are 
given off. 

CanscB of atheroma. — (a) Predisposing .- (1) Old 
age ; (2) gout, rheumatism, and chronic aleohoIiBm; 
(S) chronic Bright's disease j (4) laborious occupa- 

(b) The chief exciting cause 
out, is an (1) undue distensio 
occasioned by a chronic condition of high art«ri 
tension ; and (2) syphilis. 

The exact relationship of gout, rheum atism, c 
Bright's disease, and alcoholism, to the production jj 
atheroma, probably differs somewhat in each c 
but we have classed tbem together simply I 
their effects are probably all indirect. 

Syphilis, however, appears to produce a chronic 
inflammation of the arteries, not to be distinguished 
from the disease we have been describing, and t *"^ 
considered to lie an exciting caaue 

Effect! of atheroma. — The immediate effect i 
atheroma is gradually (I) to diminish the elaatimtifi 
the artery, which as a consequence becomes (2) (T 
tended and elongated. When this distension heoat 
Macerated it may resnlt in a (3) true fuaifi 
aneurysm, which ia uigtcVj a; iWa^fci ca\A'&iiraa wt A 
the coats. 
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If, however, the atheroma has roaulted in an ulcer 

the blood-stream ma; distend the middle aud outer 

coats at that [)oint, the result being (4) a sacculated 

and true aneurysm, supposing the coats have at this 

lint been hardened bj the antecedent inflammation. 

this has not been the case one of two things maj 
Lppen, viz. (5) rupture of the vessel, or (6) a diseeet- 
ittg aneurysm ; the latter occurs when the coats at 
the margius of the ulcer have not been strengthened 
ftnd firmly joined together hy inflammatory thicken- 
ing, and as a consequence blood makes its way be- 
tween the coats, separating them oi- splitting them 
ap longitudinally. (7) Embolism of one or more 
arteries may occur from the washing away of the 
atheromatous debris into tLe circulation. (8) From 
the extension of the process from the vessel to the 
valves of the heart, aortic stenosis and incompetence 
may result. 

STrnptoma. — InBammation of the aorta is chtefiy 
known by its effects, such as have been mentioned in 
the last section. A rigid radial, with a full hard 
pulae, tortuous arteries, so well exemplified in the 
temporals in a person paet middle life, especially if 
associated with some hypertrophy and dilatation of 
ihe left ventricle, wouldsuggest atheroma of the aorta; 
as, however, the blood-supply to the heart is moat 
likely deficient, hypei'trophy soon becomes non-oom- 
pensatory. 

It should be recollected how prone those aflBcted 
irith atheroma are to suffer from aortic valve disease 
with its effects, which have been already considered. 

Nothing definite can be said as to the symptoms 
of inflammation of the other coats of the aorta. 

Treatment. — 1£ there he well. supported evidence 
if syphilis it may be of service to attempt au anti- 

'pnilitic treatment, but otherwise attention has to 

directed to the effects of the arterial affection. 



I 



DISEASES OF THE THOKA.C1C VESSELS 



II. AaeurjrBin of the Aorta 

Aneurysms of the aoi'ta, are of two kmds, trueaDd 
lae. By the term* true aneiirysin is here meftnt t 
dilatation of the vessel for a limited extent, the waUl 
of which are formed of ore or more of its coata. A 
false aneurj-am, on the other hand, ia one which in 
part, at any rate, is bounded and enclosed by tha 
tissues or organs in the neighbourhood. A trnft 
aueurysio may be either cylindrical or fuaifonn, 
when a limited portion of the whole artery is sut^cci 
to dilatations, or sacculated when only a portion of tbft^ 
circumference of the vessel is affected. In some casai-. 
all of the coats are dilated, in others one or two ot 
them have given way. The external coat, as hang. 
the most disteoaile, is the one which usu&Uy giT« 
away last. When the aneurysm becomes very Wtgt 
even this coat disappears, and the wall of the dil&t(k- 
tion is then formed of the neighbouring coitneoiiTt 
tissue matted together and thickened by iaflaramatioOi 
and the oi^ans and other tissues upon which it flit- 
eroaches — the true aneurysm has become a, falsa 
one. In the formation of an aneurysm sometimcftl 
the tunica intima and sometimes the tunica medil 
is the first to give way. If the blood not only die- 
tends the external coat but also forces its way be* 
tween the external and middle coats from the poM- 
tion ot rupture of the latter as before mentioned, a 
dissecting aneurysm results. 

Sacculated aneurysms are generally due to dilate 
tion of small parts of the arterial circumference, an ' 
may, indeed, communicate with the lumen of tl 
vessel by a small aperture. They vary very mot 
in shape but are usually more or less globular. ^^ 

ConditlDiiB under wluch aneurysms arise. — a. Q 

ihe arterial coain. The exact condition of the arterj 

• jldcordin)! to some iiiitt\oTiUsBtt\,rai!Ki«Mr'j»ai U s eircai 

Krihed dilatation of all ot t^c <aMM. n\ »« Kt^*i-j- 
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whicli gives rise to aneurjsm in the maj ority of cases 
appears to be some disease of the internal coat which 
weakens it and causes it to give way before the 
ordinary pressure of blood in the vessel. Some 
observers, however, it should be remembered, believe 
that it is to primaj'y abnarmalitles in the tunica 
media that aneurysms are due. As amatter of fact, 
the tunica media is very frequently implicated in 
the affection of the intima. Thus, (a) atheroma 
or chronic endarteritis with its efEects upon the 
iatima already mentioned, and which is the chief 
condition predisposing to aneurysm, causes also more 
or less atrophy or fatty degeneration of the media ; 
and the same result is produced in the rarer instances 
of acute endarteritis; but (b) fatty degeneration of 
the internal or middle coat ; or (c) simple senile 
atrophy of one or both of them may also predispose, 
and possibly in very rare cases {d) vaso-motor para- 
lysis may take part in the causation. 

B. Of the patient.— (a) Middle or advanced life 
distinctly predisposes, as aneurysms of the aorta 
hardly ever occur in the young. (6) The male sex. 
Aneurysms are certainly more frequent in men than 
in women, (c) The poor are more often affected than 
the wealthy, probably from the laborious nature of 
their occupations. (d) Laborious occupations. 
Aneurysms occur especially in soldiers, sailors, 
smiths, stokers, and porters, (e) Alcoholic and other 
excesses. (/) Aneurysms are more common among 
the English than among continental nations. Here- 
dity is thought by some to predispose, as well as 
an aneurysmal idiosyncrasy, which is occasionally 
believed to exist. 

c. Exciting causes. — Except in the rare cases '■" 
direct injury it is unlikely that a healthy artery 
^—become aneurysmal. The question is, will a 
^K-Meed artery under the ordinary conditions of t 
^^^ressure within it dilate into aa aaeiLT^wal 
^BrkiM seem that this is nvTcV^ t\ie c%»«, 
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in acute afEeetions of the arterial walls. N 
always there is a history of an estra straia, o 
a, fall, or ao excessive muscular efEort, or perhaj 
a blow from which the first symptoms o£ the anei) 
rysm date, and in many cases it is probable that tba 
hypertrophy of the heart, when found asBOciaW 
with aneurysm of the aorta, preceded and did i 
arise from, the aneurysm. 

Poat-mortem appearances.— An aneurysm of tU 
aorta is ^iierally extra- pericardial, but it may be, ii 
rare cases, within that sac, and if so, is certain to b 
comparatively small and liable to speedy raptui 
If extras peri cardial, it may be found implicating thi 
ascending, transverse, or descending portion of thl 
arch of the veaae!. The aneurysms are most fra 
quentlj found on the convex aspect of the aorta. !& 
size the swelling varies from that of a small nut b 
that of a man's head. The direction of increase ii 
varies with the part of the artery implicated, 'i 
if the aneurysm, be of the ascending part, it tend 
to grow forwards and to erode the sternum, th~ 
upper rihs, and their costal cartilages, chiefly of tfa 
right aide ; if the transverse portion of the arch ll 
affected, the increase is upwards and forwards an 
to the right; and if the descending portion b 
affected, it tends to increase baekwai'ds and to erod 
the vertehfie, but may compress the left bronchoi 
In the much I'arer cases of aneurysms being founi 
in the concavity of the avch of the vessel, if of ti 
ascending portion, the aneurysm tends to press upt 
and poaaibly to erode the pulmonary artery or rigl 
auricle, and if of the transverse portion, it may pre 
upon the trachea or cesophagus. 

Aneurysms may burst internally or exterualW 
but much more often the former than the hUta 
They may by ])resBure produce erosion of the waQ 
of any hollow viseus or tube, and may open into il 
Tbey may become aA\ieTent Vo B.-Q-5 o^^m, m tha 
even if their waUs ave V\i\ivne4, aa \-Vfe-^ m* •aa 
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ported by the neighbouring structures they do not 
give way. 

Within sacculated aneurysms there ia nearly 
always found more or leas clot, sometimes arranged 
in distinct layere or laminated upon the walla of the 
artery ; it is by an increase in the amount of thia 
laminated clot that spontaneous cure of an aneurysm 
takes place. Very often, however, the clot is not 
deposited upon the walla, but is free within the sac 
of the aueurysm and is frequently irregular and 
broken up. Laminated clot is seldom found in 
(cylindrical and fusiform aneurysms, and clots oC any 
kind much less often than is the case in the saccu- 
lated variety. An aneurysm should he distinguished 
from a general dilatation of the aorta. 

The effect of an aortic aneurysm upon the heart 
is not constant. Somi:timea there is associated with 
it dilatation and hypertrophy of the left TCntricle, 
at other times fatty degeneration or atrophy of the 

When an aneurysm is near the place where a, 
branch of tbe aoria cornea off, the branch very fre- 
quently Lakes part in the dilatation ; this ia espe- 
cially true of the innominate artery. In addition to 
the many other effects of presaure upon the thoracic 
contents, it must be remembered that a large aortic 
aneurysm may produce very great alteration in the 
position of the viscera. 

An aorta wbich ia aneuryamal almost invariably 
shows the signs of atheroma or other disease else- 
where. Sometimes two aneurysma are found. In a 
case we have recorded, one aneurysm about tbe size 
of a hen's egg was found quite solid and full of 
laminated clot, while the other was small, recent, 
and quite without lamination. When an aneurysm 
is cured by laminated clot, the clot becomes organised 
and the tumour tends to get smaller. 

The presence of an aneutjsm ia a. iioi\'i\4.iCTaW«i 
of irritation to the neiajcibo^'n.^^* ^stwi*^ 
1S> ' 
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membraneB, from wliicli acute iuflammation may te 
set up. 

Symptoms and coarse. — The diagnoeie of an 
aortic aneurysm, even if it be sufficiently lai^ tu 
affect by preBBure the neigbbouring structiu'es, is not 
eaey, unless it tend to produce an eiterual pulsating 
tumour. As this is not by any means an invariable 
tendency, it conies to pass that aneurysus of tbe 
aorta are sometimes discovered first of all on tlie 
post-mortem table. 

The diagnosis, even in doubtful cases where the 
tumour ia small, ia however often to be made by 
careful attentiou to symptoms produced by the iu- 
creaae of pressure of the aneurysm upon neighboumg 
structures, aod by a e-areful and thorough physical 
examination of the chest. In casea where the aneu- 
rysm is large, if not externally evident, the same 
care and attention are required to render the dia- 
gnosis certain. An aneurysm of the aorta may gire 
rise to some or all of the following symptoms, wbicb 
are mostly the effects of pressure : 

Fain. — The pain experienced in cases of aneurysin 
of the aorta is of two kinds, arising from two 
different causes. The first kind ia neuralgic and 
intermittent, being subject to acute enicerbations. 
It proceeds from pressure upon the intercostal and 
other nerves. Tbe second kind is a constant burn- 
ing, boring, and gnawing pain, which arises froin 
pressure upon and erosion of the vertebrse or other 
bones. This latter pain is so agonising in some 
stances as to make the patients shriek out, and in 
a case recorded elsewhere it apparently had the eSi 
of producing acute mania. 

SjBpniBa arises from several causes, e.g. (a) fnW 
pressure upon the lung, trachea, bronchi, or pul' 
monary vessels ; (6) from pressure upon one or other 
vagus, When this is the case, very severe parotysms 
of difficulty of breatUmg occur, (c) From pressim 
upon one or otUei t^most YiVe\^ WftVl'Ci- 
iaryngeal nerve. 
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Syspha^a wbicii is due to pressure 1 
cesofiliagiis, or upon the vagua on either Hi< 
supplies it with nerves. 

lueqa&lity of the pupils. — Thia eymptom, most 
iiii|fOrtaiit from a diagnostk' point of view, arisea 
from pressure upou the aympathetio nerve of one 
side. The first effect, or Bymptom of irritation, of 
the nerte is dihttation of the pupil on the affected 
Bide, and the later eSeot, or sjuptom of paralysis, is 
contracliou of the ptipil on the same side 

Changes in the voice, hoarseness or nphonia, arise 
from pressare upon the vagus or upon the recurrent 
laryngeal, whirh produces spasm or paralysis of the 
intrinsic laryngeal muscles of one aide. If there be 
not actual hoarseness or aphonia, the voice is weak 
and deficient in timbre and may run into falsetto. 
All the muscles supplied by the nerves are not, how- 
ever, always involved, at all events at first, but the 
abductors are affected before the adductors. 

Cough. — Associated with pressure upon the recur- 
rent laryngeal nerves are also to he noted stridulous 
breathing and brassy cough. Cough may also arise 
from pressure upon the trachea, bronchi, or lung. 
Such pressure nearly always sets u{) catarrh, and 
each paroxysm of cough is generally finished by the 
expectoration of a small amount of glairy mucus. 

Congestion and (sdema of the head, neck, chest, 
and upper extremities, and tortuous veins, especially 
marked over the chest, occur from pressure upon the 
veins within the thorax, generally upou the lelt supe- 
rior innominate vein or upon the right auricle or vena 
cava. If one of the veins only be obstructed then 
the venous congestion is fouud only on the side 
aSected. 

Inequality of the radial pulses. — The volume of 
the pulse in the two radials may differ, and the 
pulses may not be exactly synchronous. This latter 
inequality ischiefly likely to arise when the aneurysm 
aSecta tbe root of the innomi"tta.te w ci'OQ.ftt 'W^ 
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artery which apringa from the arch. It is rarer fur 
the pulse in one radial to be before the other, thau 
that thu volume of the pulse should differ. The 
differeoce in the time of the radial pulses is said t.) 



FiQ. 55. — Sphygmognipliic tniciag Ciikeii from the 
raiiinl nrtery in cute of ■neurysm of the nortn (much 
smplifieil). A, the auacroLIc or percliBBion WHve; B, 
the pulee or tidnl wave, which is liigher than A, aiid 
indicBtes a continued rise in tenBiun. 

be one of the moat important proofs of a relar^ed 
circulation. It ifl a diatinct pause, ao it is said. 
between the beat of the heart and the arterial pake 
wave occurring at a point below the aneurjam. 

Smallueaa of the radial pulae tuaj be due simply 
to presanre upon the root of the innominate and left 
subclaviau arteries, or to stretching or displac-ement 
of their origins bj the aneurysmal tumour. 

Fhysloal Sl^ns.— ^o distinct physical sl^us of 
aortic aneurysm itself are to be made out until it be 
of such Hize as to approach the chest wall. Anj sigiu 
antecedent to this are those produced by its com- 
mencing pressure upon some neighbouring structure, 
e. g. upon the bronchus or lung, causing an alteration 
ia the respiratory murmur. 

On inspection.— A awelliog is aeen upon the sur- 
face of the chest, generally to the right of the 
ateroum, involving the second and third ribs, 
and their correaponding interspace, or invoMng 
more or lesa of the upper part of the sternuui, 
generally hemispherical or possibly nodular in 
sLape. lu tlie Taxer caaea \n ■»i\i\»Si. "Cos \.\^-msna. 
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nppeara posteriorly a swelling of varying size, 
Ikonietiiuea so great as to push tbe scapula out- 
Jkards, is found about tbe third dorsal vertebra. 
EpalpEitioiL — Before the aneurysm comes to the 
lorface of the chest wall and appears as a 
miuour it is often possible by careful palpation 
% discover an abnormal polsatioii iu the second 
r third rip;ht iu(«rBiia<;e or its neigbourhood, 
r in the episternat noleb, or to the left of the 
^per porlion of the sternum, or possibly behind 
in the left of the third dorsal vertebra. The 
pulsation is syatolio iti point of time, but may 
be diastolic. The pulsation may be accompanied 
by a thrill, syitolic or diastolio. Tbe amouut 
of pulsation varies ; if the aneurysm le under- 
^, going cure by the deposition of laminated clot 
Jjt becomes very feebta. When the aneurysmal 
■tumour becomes evident upon the surface of the 
' chest, the pulsation is usually distinct. 
On percnaBion,.— Dutness, frequently merging into 
the cardiac dulness, is made out by percussion 
over the upper portion of the sternum, or to the 
m right over the second and third ribs and the 
■taintervening space, or to the left of the sternum, 
H'or posteriorly to the left of the thii-d dorsal 
P" vertebra. 
ihl anicnltatiim.— One or both heart-sounds may 
be heard over the aneurysmal tumour ; or a sys- 
tolic or diastolic murmur, or both ; or the second 
sound may be accentuated, with or without a 
systolic murmur. Sometitnes no distinct sound 
or murmur is heard. 
Terminations : 

tl. In recovery; sometimes a spontaneous cure 
occurs from the deposition of laminated clot. 
i. In death. 
a. By Tv,pture, almost always internally, into 
the pleura, pericardium, txB.cVfe'A, v>x a»»- 
pbagua; afew cases W^e oec,ii\Tfci'w*»''2w:i 
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pulmonaiy artery or vena cava, aud soma 
times eztemally. 
h. Bt/ intercnrreiit dUordert, e. g. bv spfuni a 
glottis, paj^plegiu, pericarditis, pleurisy a.~ 
the like. 
Diai^osis.— Aneurysm of the aorta may be sinii 
lated by^ 

1. AJaeuryBm of the innominate artery. — ^la thi( 
case the diagnosis is difficult, if not impossible, 
The following Hjmptoms are more li^dy to ocetir 
with innominate aneitrygM, viz, feebleness am 
rttardatiunof right radiaJ pulse, with the Lumottf 
and physical aigns more towards the right steino* 
clavicular articulatiou. and pressure upon tlMl 
superior cava, upon the right brouthus, und npoa 
the brachial pleKua. 

2. Mediastinal tumours (p. 401). 

3. Empyema (p. 141). 

4. Carcinoma of the pleura, — Carcinoma of tba 
pleura is nearly always secondary, the pulsatitm 
is not as a rule lateral, neither are the pulses 
different in the two radials. In carcinoma, evei 
if there be a systolic murmur from pressui 
tipon the aorta, tliere is no other alteration i 
or addition to the heart-sounds. 

ProguoaiB. — As recovery is rnj-e, the prt^nosis i 
of coiu'se not favorable, hut patients with aorta 
aneurysms, although liable to sudden death, may ye| 
live for many years. 

Treatment. — Aneurysms of the aorta within tli4 
thorax admit of few methods of ti'eatment. Th 
kinds of treatment which are employed in extemi 
aneurysms, by distal of proximal ligature, and 1^ 
compression, are of course out of the qaestioai 
There remain three methods to which we can hmt 
recourse viz. (1) Tufnell's treatment, by rest 
restricted diet ; (2) Tteatmeolb^dtu^e, yariiculaiij 
iodide oi potassium -, tS") Ttea-VTuen^, "fei ^' - - 
puncture. 
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1. TiifnelVa treaiment. — The auj^geetiona a,% to the 
best method of pt-oduclug conaolidation of interoa.! 
aneiiryams, made by Tufuell some years ago, were 
prompted, aa he tells us, by niiture's own cure of 
certain isolated cases of aneurysm in which consoli- 
dation of the aneurysmal sac bad spontaneoualy 
occurred.* The publication of many cases of the 
successful treatment of aortic aneurysm in which 
these suggestions had been put into practice, has 
caused this treatment, at once simple and efficient, 
to be generally adopted. 

In the treatment of all aneurysms, both external 
and internal, two chief objects are to be kept constantly 
in view — firstly, the prevention of an undne strain 
upon the aneurysmal walls, already weak and 
diseased ; and secondly, the bringing of the blood 
and the circulation into such a cuniJitiou that con- 
solidation of the contents of the aneurysm may take 
place. lu external aneurysm the surgeon is able to 
use several methods of producing tbese ends. He 
may diminish the flow of blood through the aneu- 
rysm either entirely by proKimal ligature, or partially 
by regulated compression, or by distal ligature. In 
internal aneurysm ne have a more difficult problem, 
aa these operations are out of the question ; but the 
indications for treatment are still much the same, 
for in tbem the flow of blood must be diminished, 
and the blood -pressure must fur a time be lessened. 
There are two chief methods for meeting these indi- 
cations, namely, by (1) dimiuishiug the action of the 
heart, und (2) diminishing the quantity of the blood 
in the vessels. Valsalva, who was the first to suggest 
the treatment modified by Tufnell, thought that 
bleeding would effectually produce the desired 
diminution in the quantity of blood, and so be 
recommended it in conjunction with starvation. 
By this procedure, however, according to Tufnell, 
nlbe Wood will be found, c^en \t Xvaraa^^ ■ 
Br • ' The SucccBBfnl Tre»tinBivt ot InX^msX h.-naiTj*™'- 
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quantity, yet deficient in fibrin-forming factors, aiti 
ao io a. very unsuitable condition for clotting. 

Disregarding, therefore, as impracticable otlia| 
ways of diminishing the blood-pressure in the aorlM 
aud shunning bleeding as likely to interfere seriousH 
with the second object he had in view, that is M 
say, the furmution of laminated fibrin, TuCnftI 
directed moat of bis attention to diminishing l' 
action of the heart, and at the same time to lessi 
ing the quantity of the blood, by means of the f<H 
lowing method. He enjoined (1) abtolute retl ia 
recumbent position for a considerable period, i 
such as to lay u[ion the heart the least poaaime 
work, and so reduce to a minimum any antecedent 
increased cardiac stroke, which would increase the 
tendency of the diseased yessel to distend. In hia 
own words, " The recumbent position is tbe main 
point to be attended to. If this cannot bo steadily 
maintained for a considerable length of time, all 
other treatment will fail. In tbe horisontal posturt^ 
the circulation is tranquilliaed, and the heart's actio! 
becomes regular and alow." In addition to rest (Sj 
reetrieted diet — the amount taken to be as nearly wt 
possible eight ounces of fluids and ten of solids i 
day — aa likely to diminish the absolute amount i 
blood, and also to make it rich in solids, and eapt 
cially in fibrin-forming constituents ; and laatty, 
certain necessary remedial agents, such as anodynes, 
aperient)*, &c., which are likely to aid in reuioring 
any possible disturbing elements. Such is the plan 



which is generally known by the name of " Tufnell'l^H 

treatment." |H 

From an experience now extending over soB^^f 

years, it may be affirmed of this treatment, that m^^ 

I a fair proportion of caeea cure results, and in *''<i'4^| 

fvery case relief of symptoms undoubtedly occurs ^^M 
tfae treatment is faithfully carried out by dootd^H 
Durae, and patient. ^H 

2. Treatment hy drugs, — Tte aa-tD.\v;\£'wa.'wR.-Q, ^M 
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large doses of iodide of potassium as many as ninety 
graiua daily, for months, is strongly recommended 
by Dr G. W. Balfour as higbly Ijenefieiul, and as 
likely to procure conaoUdatton of tbe contents of the 
aneurysmal sac. Ergotine, lo cauae contraction of 
tbe Ba«, and astringents, such as tannin and lead 
acetate in large doses, have also been suggested as 
useful remedies. 

3. Treatment hy operation. — The treatment of 
aortic aneurysm by galvano-puncture has been tried 
with success in some cases. Thus of twenty-three 
cases treated in this way by Ciniselli, five were cured. 
The method promises the most successful results in 
aneurysms of medium size, when still intrathoracic, 
and with a small openin)^ into the vessel. 

We know of no successful case of treatment of 
aortic aneurysm within the thorax by packing the sac 
with inire or with horsehair, which has been done in 
abdominal aneurysm aud in that condition appears 
to promise fairly. 

IXZ. Patty Defeneration of the Aorta 

Tills is a condition which it ia necessary to separate 
from atheroma. In both Ltffectiotjs there is a fatty 
change, but in atheroma the primary disease is in- 
flammatory, and the fatty change is of the products 
of the inflammation, whilst in this the fatty degene- 
ration itself is a firimary affection of the tissue itself. 

The primary fatty degeneration attacks the tunica 
inlima as a rule, but may also he found in the other 

The affected {larts may be seen as small, yellow, 
irregular- shaped patches on the inner surface of the 
aorta, more superficial than atheroma, and may he 
stripped off, leaving behind the other coats, generally 
speaking, unaffected. The first change takes plao 
in tbo endothelium and sntendotWXraV M\i-sv\%-i:.^ 
ia both of which fat- or oil-g\obu\e& B.cexxTav^'e.^a, ^ 
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finally replace the protoplsBm. The cbanffe neit 
attacks tbe iuteroellular tiasue, and hi-er a lime tbe 
tissue uf the iuterual coat is, in the [ilacea affected 
by the process, alinoHt entirely replaced by fat. 

If the fatty tiasue should aoften Buperficiallj 
BmiUl eroaiouB of the inner coat may result, thu sof- 
tened material having been by iJegrees swept into 
the blood-stream ; as before mentioned, the fiittj P 
change sometimes extends more deeply, and attai ' 
the middle coat. 

IV. Snptare of tbe Aorta 

Rupture of a heiilthy aorta is exlremely nnliki 
to occur. If the coata are the subject of d' 
fatty degeneration or atheroma, it is more likelft 
although still rare. 

If the rupture be of tbe intermil and middle coatt' 
only, the blood may make its way between the 
middle and outer coats, and a dissecting Aneurysm 
is the result. In such an event death may be post- 
poned for a time. The blood finally ruptures ths 
external coat, and finds its way into thepericardi " 
pleui*a, or elsewhere, 

Rupture is attended with violent pain and collai 
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A condition of general constriction of the a 
is a congenital malformation. It occurs chiefly in ' 
women who are chlorotic. It is accompanied, as a 
general rule, by delayed growth and development. 
The heart in aueh cases is either small like that of a 
child's, or hypertropLied and dilated to a marked 
degree. Dming life, in addition to amemia, there 
may be present, palpitation, a tendency to syncope, 
coldness of the extremities, a teudeucy to hemor- 
rbage, profuse ot abaeiit c«Atkwvieniv \«i\\4B\n;-^ >j, 
gaatric ulcer, and to «i4ocaLt4v\\a. TofcT* '^ ■a»Ai!t«^ 
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a systolic murmur heard over the prsecordin, and, in 
addition, there maj be aigns of hypertrophy of the 
left heart. 



TX. Dilatation of the Aorta 



I A uniform dilatation of all the coa-ts of the aorta, 
peuially of the arch, is sometimes to be recognised. 
'' It is to be distinguished from aneurysm proper, 
although a very distinc-t line of demarcation is not 
always preaent, either anatomically or clinically. In 
a dilated aorta there is usHiilly visible and palpable 
epiatemal pulsation, if the part affected be tbe 
ascending or transverse portion of the arch, together 
ivith a little impairment of resonance over the manu- 
brium sterna and an accentuated second sound over 
tbe aorta. This condition is us\ially aasocialed with 
hypertrophy of the left ventricle. 

TXX. niaeaae of the rulmon&rj Arterr 

Acute arteritis ia moat nneominon. Chronic arter- 
itis may occur in milral disease, especially stenoais, 
even if the aorta is nnuffected. Tbis has been 
su^ested as tbe cause of pulmonary emboli in such 

Dilatation to a moderate extent occurs in obstruc< 
tion of tbe pulmonary circulation with dilatation 
of the right heart. 

Aneurysm ie exceedingly rare and is seldom dia- 
gnosed. The fallowing signs hare been noted : 
A eweliing, more or I-bs, of tbe left side of the 
sternum about the second and third ribs, with 
puliation, some dulness, and loud tyeloUc or dia- 



H VXXX. Pulmonary Embolism 

Palroonary embolism, or bAotkvas o^ ^ X^w^fex 
smaller branch of the pulmona.Ty b.t\«iT^ 'ti'J *■ ' 
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gives rise 1o bffimorrhagic Infaxction. It h a condi- 
tion in Tvhich tLere is a defined and ci re uin scribed 
Capillaiy hiemorrhage into the lung-tiseue, which 
does not produce its destruction but only displaxre- 
ment. It may be restricted to areas as small as 
single lobules. The blood is effused into the alveoli 
and into their walls as well as into the iuterslveolar 
tissue. 

Pulmonary embolism ajiaea either in (1) heart 
disease, pari.icularly valvular disease, in which there 
is dilatiition and hypertrophy of the light side of 
the heart. In such cases pulmonary embolism U 
most likely to occur when the hypertrojihy is not 
compensative, and when there ia a tendency towards 
the formation of eoagula in the right ventricle. This 
condition ia found most frequently in mitral lesions, 
and ajiparently more often, in proportion to the num- 
ber of cases, in stenosis than in incompetence of the 
valve. Embolism may also occur in degeneration of 
the muscle and other aEfeotions of the heart, and in 
pulmonary emphysema and bronchitis; or (2) in 
tliromboiiB of the'systemic veins arising from wh^t- 
ever cause, but not of the portal vein. In pulmo> 
nary embolism, therefore, the origin of the embolua 
is to be looked for in the right veutiicle between 
the columnte cameee, in the ai>ex, iu the auricle, or 
in the peripheral veins. 

Sxtn-orrkagie infarction. — The she of an infarct 
varies with the size of the branch of the artery, which 
is occluded, from that of a hazel-nut to that of & 
hen's egg, and oecasionallj may occupy a third c 
half of a lobe of the lung^. The shape is generallj' 
that of a wedge with the apex towards the interior 
of the lung. As regards number, there may be onljr 
one, but as a lule there are several. If small, th^ 
[are found at the surface of the lung underneath th« 
t>Jeura ; if larger, tbey aie \note internal, and towaH^ 
uie root of the lung, ^>emg ^oiiwi -nwiftt lxs»(M«i:jOt^ '-^ 
e iower lobe. In apv'^^'w^'^* *^^ \nlM«ev3o.^V«i 
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recent, is reddisli black ; it ia hard, inelastic, and void 
of air. On section, it is irregular, coarse, and gran- 
ulated, and when scraped, a seini-fluid, bi-owoish-red 
material ie found upon tlie knife. 

MicroBcopicallyythe ca,yii\la,nes are found to be dia- 

nded. and the air-vesicles and the interalTeolar 
issue are packed with blood- corpuscles. 

Infarcts of longer staudiug aropalerand yelloyrer, 
the fibrin having undergone falty degeneration, and 
the blood-colouiing matter considerable change. 
Still later in the history of an infarct the fattj 
fibrin undergoes absorptiou, and the heematin is con- 
verted into black pigment, finally, then, the only 
remains of an infarct is a blackish induration, which, 
in some cases becomes calcareous. It ia usual to find 
the plug in the pulmonary vessel which causes 
infarction, but this is not always so, and It is sug- 
gested that in those cases where no plug is found 
that the infarct is due to primary disease of the 
vessel, probably fatty degeneration, plus an increase 
in blood- pressure. 

Instead of htemorrbagic infarclions merely, j)a(eAe« 
of pumimonic infiltration, small ahBcesses, or circum- 
lerSied patches of gangrene, may occur from the block- 
ing up of small branches of the pulmonary artery ; but 
these are either late stages of bteuiorrhagic infarction 
or are due to the septic cbaracter of the occluding 
plug. 

When infarctions are superficial, the pleura cover- 
ing them is generally inflamed. 

Pathology. — Although the post-mortem appear- 
ances oS hEemorrhagic infarctions in the lungs are as a 
rule easy of recognition, their pathology is by no 
means so certain, Cohnheim's explanation, based 
on experiments upon the frog, is briefly as follows : _ 

If a plug form in a terminal vessel, that is to say, ^ 
one from which no main branch is given off below fl 

Kthe occlusion, the first change \8. fti^t ft'uasgii'ii.'Ma'a. 'AW 
'Me blood (atea place in the atte-c^ ^.\a^^S., "■m- 'iJosM 
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capillariea aud iti the veias supplied by it. , 
shorter or longer time, lbe bltHKl in tliu veins 
ueigbbourhood, however, begicis to flow liackwai 
iiiti) the veins of the occluded urea and tbeninto t1 
ca,pill<kriea tind into the artery itself, until the whole ol 
the resBclB are filled to repletion, and inaj give pas- 
sage to the coloured corpuscles through their walls 
into the alveoli, iuto the alveolar wal!<i and into the 
iuteralveolar tissue. In this way small ba^ntorrhaffes 
arise around the walls of the vessels which continually 
inereaee and coalesce, and a bEemorrhagtc infarction is 
the result. If ihe ariery be uot a teruiinal one, butjl 
a branch comes off bolow the plug, a collateral cir^ 
lation may be set up and uo iufarctiou may result.* 
Symptonui. — The symptoms of Licniorrha^c * 
farct vary according to its extent and to the uati 
of the embolus from which it arises. 

1. If the sa^oli be sohall and take their origin^ 
ihe heart, there is usually coogh, with a cotisideral 
amount of frothy and blood-staiued mucous expec- 
toration, seldom witb pure blood ; pain in the ride 
or lower part of the cheat, from the cousegueiit 
pleurisy ; some feverlshness, the temperature being 
raised to 100° or 102° F. ; and an increase in Ob 
difficulty of breathing. Tbese sym]>tums continn^j 
for a few days and then abate. J 

2. If the emboli be large, and large tract* of ikt 
lung-tiesue he impliealed in the iufarct from the 
blocking of a lai^j^ branch of the pulmonary artery, 
there is sndden and intense dyspnoea and oollapM. 
The patient has au air of intense atisiety or despair. 
Lis face ie pale or blue, bis extremities are cold, his 
pulse is small, rapid, and thready. If be recovers 
from the shock of the attack, there are, in addition, 
congh and copious blood stained sputum, as in ihe 
former catie. There is also evidence of circnnucribed 
contolidation of tbe luug, which may be followed by 
phiirisv and imeumonia, TViwb itt^s,-; aU 

of tirombosis of the lieKiX, *^.*-ti. wAAw. 
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j«/ the pulse ; inereoie of cardiac dulnesa and eeimtion 
of any advetitiliofig murmtir. 

3. If the emboli he drrived from the eyeiemic veing, 
there ra^j be depreuion of Bpirita, and asthenio 
fever, but there is as a rule no cougli or eharacteriatic 
Bputmn, and there may be iudeed no objective or 
»iuljjective signa whatever. 

4. IE the emboli be compoted oftepiie material, there 
is Btill moreuulikelihood of charactei'istic eymptoms 
.'being made out. The metastatic abBceaaes to whii;!! 
■■they give rise may bediagnosudouly i£ there be pains 

in the chest, ahiveringa, with cough and expectora- 
tion, such as has been described, and friction or ab- 
.Iiornial dulness be detected on physical examination. 

IX. PuIiiionar7 Apoplex7 

In pulmonary apoplexy there is a profuse and 
severe hwmonhage into the parenchyma of the lung, 
ploughing it up and destroying it, from which a 
cavity in the lung-tissue may result. It is almost 
.invariably due to erosion by disease oE the larger 
fessels, especially of ibe arteries, or to laceration by 
injuries, blows, contusions, and penetrating, including 
gnn-shot, wounds. 

In rare cases it is due to atheromatous degenera- 
tion of the pulmonary artery, with or without aneu- 
lysmal dilatation, with fiual rupture. 
* After death, a cavity is found in the lung-tissue 
.containing liquid and clotted blood, BuiTouuded by 
the disintegrated pulmonary substance. The pleura 
may have been torn, aud blood poured into the 
pleural aac. 

Symptoms. — This fatality is more common 
among middle-aged people, and particularly in men. 
There is violent and rapidly fatal hemoptysis follow- 
fug some injury to the chest, such as a stab or gun- 
,ihol wound, or death may arise more gradually fror 
Buftocatioa from the blood blotting lt.ftViTaB.^Ai\, 
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Intratboracic tamours include aneiirjBm of the 
aorta, bat aa this has beeu already coueidered, tho 
present chapter will be devoted to solid tumours or 
new growths of the mediaatisum. 

ConditiDna onder wMoli they arise.— Scaroelj- 
anytbing is knowa of the cauaatiou of mediastiaiu 
growtha. They occur rather more frequently in 
men than ia women, and chiefly from puberty to 
middle age. OccaHionally the growths appear to 
commence after some injury to the thoras. Heredi- 
taiT taint may be susjiected in some cases. 

sorbid anatomy. — The majority of the tumours 
are found in the anterior mediastinum, but they may 
occur is the posterior mediastinum also. The growtha 
are most commonly lympho- sarcomata, but others 
may be met with, carcinomata next in frequency 
to sarcomata. Fibromata, oateomata, lipomatk, and 
dermoid cysts occasionally occur. The growths are 
as commoDly primary as secondary. 

They appear to arise either in the connective 
tissue or substernal lymphatics, in the hroocbial or 
cervical glands, in the bonea, in the pericardium, or 
ia a persistent thymus, 

"Wlien there is a distinct anterior mediastinal 
growth, there is nearly always mfiltration of the 
broncbjal glunds. 

In their growth thfiy may press upon the pericar- 
dium, heart, and lungs jtaaj \i(i;66u\iwi, «<>&.&, %5iS 
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grow into the trachsfi ; may involve any of the grea 
vessels, veiny, or arteries ; may compress and ulcerat 
into the ce^ophagus ; may implicate any of the aervft 
of the thorax, e. g. the vagi, or the recurrent larya 
geals. The direction oE the growth may be forward! 
~ to erode the sternum and ribs, possibly fracturiug tlu 
former, when tbe growth may appear on the fron- 
of thecbost; or upwards into the neck; backwards b 
press upon the heart and lunga ; or downwards t 
depress the diaphragm. 

Pleural or pericardial efEuaions are frequently prfti 
sent, together or separately. 

In the lunga, pericardium, and elsewhere, then 
are almost certainly some larger or smaller secoadsijf 
deposits. 

SymptomB, — Mediastinal growths present verj 
many of the symptoms of aneurysm of the aorUI 
which are due to pressure (p. 386} upon neigh bourii^ 
tissues and organs; for example, there ia ' 
ipain, dytphagia, changes in the voice, osd 
cyanosis of the upper part of the boily, with lortuom 
ueiMeintheneckandover the chest. Changes 
pupil are not frequent. 

There may be cough with blood-stained froth] 

■putnm. 

On Pbyaloal Examination. 

On inspectiott.—There may be distinct dilatatioi 

of one side of the thorax with bulging of till 

sternum or its cartilage forwards, and impairM 

moTement with displacement of the heart. 

On palpation. — Tbe vocal fremitus is general^ 

diminished. "^ 

On percussion. — There is estensive irregular A 

ness over the front of the chest with increas^i 

resistance. 

On auscultation. — The breathing sounds are feeU 

and distant over the tumour. If the bronchus a 

trachea ia imYiWca-lti \\iftTic w bronchial o 

tracheal Ijreatlimg, VAWttcteasft^. -(wmi. 
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The heart- Bounds are usually neat and seldom. 

itcompanied by a murmur. 

DiaEUOftiB.— When ha.rd lumps are found at the 

I back of the chest, or a tumour appears external to 

I it, the diagnoBis becomeB comparatiTely ea^y if the 

fressure symptoins are distinct and well marked. 
Iven if there is no external tumour, if constant 
pain in the chest be present, and on examination 
some dulnesa with irregular boundaries is found 
either in front or behind, t<^ether with bronchial or 
tubular breathing in abnormal positions, or absence 
of breath-sounds, and dilatation of the thorax on 
one side, added to hoarseness or aphonia, blueness or 
cedema of the face, nect, and upper extremities, a 
mediastinal tumour may be diagnosed. In the 
absence of true pulsation, thrills, murmurs, or changes 
in the heart-sounds and of changes in the pulse, the 
diagDOHis of a growth and not of an anenryBin is 
probable. 

But it must be remembered that such signs may 
be wanting, and yet an aneurysm may be pi-esent ; 
and again, signs closely simulatinir those associated 
with aneurysm may be present, and yet an aneurysm 
may be absent. 

For example, a mediastinal growth may press 
upon the aorta and cause a murmur, and a murmur 
is also said to be present over very vascular growths j 
or else pulsation of the aorta behind may cause appa- 
rent pulsation in the tumour. 

If there be distinct evidence of hypertrophy of 

Pthe heart, aneurysm and not a new growth ia, how- 
ever , probable. 
Mediastinal tumours, especially if cystic, may be 
mistaken for pericardial effusion, but the irregular 
shape of the duloess, the history of the case and the 
absence of fever, with the marked pressure symptoms, M 
would determine the diagnosis. A 

_ From pleural effusion, the position and extent otB 
^Lihe diUaess, the history of tke cttftft,a.'aA-'Ctt^ yt'wa-'^^?^ 
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symptoms, ought to be sufficient to distinguish 
them. 

From phthisis, much the same considerations 
would determine the nature of the affection. 

Treatment. — The treatment is merely palliative 
or symptomatic. The strength of the patient must 
be maintained by good nutritious diet, tonics, and 
stimulants if necessary. Symptoms must be treated 
as they arise. Tracheotomy is sometimes performed 
for the relief of urgent dyspnoea, but without much 
benefit. Cysts, if diagnosed, may with distinct ad* 
Yautage be punctured. 
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